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o it with Rogers at trifling cost! 


Dries while you wait . . . Merely brush it on 


Have you noticed how many 
homes now have those colorful 
costly-looking lacquered pieces? 

How do they do ir? With 
“Rogers”— the amazing brush- 
ing lacquer for home use. 

‘Why don’t you try it? No ex- 
perience is needed. “Rogers” 
doesn’t require skillful brushing 
or expert preparation. You merely 


SHABBY? 


RGGERS 
LACQUER 


‘Acine White Lead & Color Werks 
‘Desroi, Michirsa 


flow it on with a fall brush—right 
‘over old shabby surfaces or “nat- 
ural” wood. “Rogers"— dries 
while you wait! Dries smooth 
without laps or brush marks. 
Dries to a hard, tough, porcelain- 
like finish that wears and wears 
and WEARS. 

‘You may be tempted with lac- 
quers "just as good” as “Rogers.” 


LACQUER (IT 


Ss 


RGSERS 
BRUSHING 


b LACQUER, 


Peninsular Paint & Varnish Co. The Sb 
Decroie, Michigan cr 


Remember genuine “Rogers” is 
always sold in the familiar "Ori- 
ental” can—with our “money- 
back” guaranty. Dealers every- 
where carry it. Comes ready for 
us jeteen beautiful colors, 
also white, black and clear. 


DETROIT WHITE LEAD WORKS 
DETROIT 


ORIES3SE WANT! 


x 


Our “Money-Back” 
Guaranty 


er win-Willams Co, 
jeveland, Ob 


Driving a motor car not merely to 
accomplish the monotonous neces- 
sities of travel but for the sheer 
pleasure of driving, has been given 
an entirely new impetus and inter- 
estbythe LaSalle. The perfect poise 
and tractability of the LaSalle are 


ajoyin themselves, andtheoneatthe 


La beaute’ et Cutibite’ 
THE NEW PLEASURE IN MOTOR CAR DRIVING 


wheel sniconsstouslyabsochoin spicit 
oflifeandbucyancy fromthelifeand 
Luoyancy of the car. Cadillac born, 
bred and built, the LaSalle with its 
wonderful time-proven andimprov- 
ed 90-degree, V-type, 8-cylinder 
engine, is giving to men and women 


alikearenewed appetite formotoring 


You may possesea LaSalle on the liberal term-payment plan of the General Motors 


‘Acceptance Corporetion—the epproisal value of your 


weed car acceptable at cash 


CADILLAC MOTOR CAR COMPANY 


VISION OF GENERAL 


pernorr, MICH 
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It is a convenient loose-leaf book 
in which to keep a list and record 
of your holdings. Space is provided 
for name of security, amount, num- 
bers, when due; price paid, from 
whom purchased, date; Federal and 


yield; income by months and total. 
Tt contains a table for computing 
interest; a page for recording in- 
surance policies, etc. 


It will provide you with the infor- 
mation about your investments, 
which you should always have 
handy. Moreover —if you are the 
owner of Smith Bonds, it will 
clearly demonstrate their desirabil- 
ity over other bonds of like high 
standing. 


Write today — 
Ask for Book “75-41” 


Ie will bo sont without obligation. 


‘The FH.SMITH Go. 
"Founded 1875 


Smith Building, Washington, D.C. 
285 Madison Ave., New York, N.Y. 


Braseh Ofies in Other Cee 


Kindly aend, without obligation, Invest. 
‘ment Record Book referred to above. 
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The Financial Adventures of 
JERRY QUIRK—A Tie Story 


‘By WALLACE AMES, Financial Editor 


FTER ten years of hard work and 
conscientious saving Jerry Quirk 
hhad $4000 in bond and. mort 

gaseinvesrment. "During those years 

je had heard many stories of quick 
profits (on paper) that his friends had 
made in the bull stock market. Fin- 
ally Jerry decided to take a flier 
is first venture was ten shares each 
of cwo industrials, bought on margin 
with part of his hard-won savings. 
back aenel to be with him ine 

a few days 10 points profit 

in one stock and 3 points Pr ehe ccber, 

He sold, and after paying interest and 

broker's commissions he pocketed 

over $120 net gain—equal to three 
months of regular savings. 

“One good turn deserves another,"* 
figured. ferry, 0. be ‘bought ochee 
stocks, this time going in on a little 
larger scale. Before long, by using 
projits co extend his operations, Jerry 
was carrying 100 shares in various 
companies. In less than four months 
his paper profits were $2,000. 


"THEN a red-hot tip, came along— 
something good (2). A certain 
company was going to declare a big 
extra dividend, The stock: was sure co 
“go through the roof.”” Jerry sold all 
nf holdiegs in order i be this 
stock with all thar he was worth. But 
the expected announcement of the ex- 
tra dividend never came. Instead of 
going up the heavily touted stock 
‘went down. Jerry finally sold with a 
loss of all his paper profits and over 
$1,000 of his original savings. 

Just a bad break, figured Jerry. He 
could make it again where he had lose 
it. So he kepe on trading, gaining and 
losing, waiting for a big chance. 

‘A merger of two companies was ru- 
mored—in fact it actually took place. 
The stock of one of the merger com- 
panies had already advanced from 4 
fo st when Jerry got some third-haad 
information that it would sell at 55 
by the next day and go to 60 soon. 
wt seat in an order to buy. But 

fore his order was received and exe- 
cuted the stock had one up and he 
paid 5926. Ie actually sold ar 5576 
ter the same day, but that was the 
top. Then it gradually dropped off ro 
around 50 where Jerry sold with a 
substantial loss. 

. Some while later a report reached 

Jerry's ears relating to a pool wi 
ing in a certain stock. This 


was 
pool had control of a big quantity of 


shares and their buying had already 
caused an advance of several points 
Jerry gotin around 4o. The stock went 
‘up without ineerruption to 56. Then 
came a recession of a few points and 
Jerry wanted to sell while he still had 
a good profit. But his friends advised 
him ro hold. 


ors decline is caused by just a 
little, profit-taking," they said. 
“When it’s over the stock is due for a 
‘real’ jump."” Bur before the "‘jump"” 
took place startling news shook the 
foundations of the already top heavy 
market and the pool stock went down 
along with the rest, And Jerry wat 
finally wiped out—all his profits and 
his original-$4,000 gone. 

During his several years of speculat- 
ing Jerry had fine paper profits at 
times, but most of those profits were 
lost before he actually realized chem 
in cash 

We have just touched the high spots 
of Jerty Quick's speculative adven: 
tures which spread over a period of 
ten or cleven years. If Jerry had kept 
his original $4,000 invested in sound 
securities, bearing 6% interest (a rate 
he could safely get in those days), and 
had reinvested his interest regularly, 
today he would have $8,coo, not 
counting anything additional which 
he might have saved out of salary. 


(CUMULATIVE investing isin real- 
ity a fast way to make money, if 
you work at it for a period of years. 
Suppose, for example, you have So 
in 54% bonds and that you can’ lay 
aside an additional $1,000 each year 
four of your earned imcome. 54% on 
$5,000 is $275. Therefore by the end 
of the: Gree year you abould have 
$6,275. That sum at 54% yields $345. 
‘So, with another $1,000 added from 
earnings, your investments would 
show a total of $7,620 after two years. 
Now let us carry’ this calculation on 
for a few more years and sce where 


you would be. 
Capital at stare $5.00 
Enlol tseyear “Gary 
and'year 7460 

3rd year dioyy 
Hhyear 12338 
Juyer ins 

Beh pear 3378 
Shyer 1339 

Sth year 333 
gihyest St 


wachyear yh 
If you want to get ahead fast take 
the sure route. (Continued om page 5) 
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Here is the 
ANSWER 


to questions 


which 


bother many investors 


How can you tell what gives a first 


mortgage bond absol 


jute safety? 


How can you get the highest in- 
come from your money, consistent 


with safety? 


How can you select a safe invest 


ment house? 


How can you retire in 15 years on 
your present living budget? 
How can you get 6%5%—more than 
double the savings bank interest 
rate, with all the convenience? 


How can you judge 


the security 


back of a first mortgage bond? 


‘What is the Bn 
mortgage bond in 


of the first 


thicago? 


‘Why can Cochran & McCluer sell 
first mortgage bonds in every state 
ithout salesmen? 


of the Union 


copy now. Wel 
sma wil eal, 


The Electrician’s 
Wiring Manual 
By F. E. SENGSTOCK, E. E. 


Contains all the information need- 
ed for the proper installation of 
lighting and power systems in houses 


and other buildings. 


It completely covers inside elec- 
trical wiring and construction in 
accordance with the National Elec- 


trie Code. 

448 pp. 

POPULAR SCIENCE 
250 Fourth Ave., 


Pocketalse—lesblebinding 
Price, $2.50 


MONTHLY 
New York City, 


Financial Adventures 
of JERRY QUIRK 


Lay out a ten or fifteen year program 
‘of consistent saving and investing. 
Establish yourself with one of the 
substantial investment banking firms 
They will gladly help you lay out a 
long-term program and keep you in 
sound securities which, in the long 
run, will give you what you seck— 
financial independence. 


To Help You Get Ahead 


“THE Probes listed telow will help evry 
family in laying out « financial plan. They 
will be seat on request. 

How to Build an Independent Income 
(G7 Edition )—Deseribesaplan for buying 65% 
First Mortgage Boods by payments of S10 or 
more a month, and shows the results thac may 
be accomplished by systematic investment. Ad- 
decss: The F-H. Smith Company, Smith Bailding, 
Washingtoo, D.C. Ask for Booklet 75 

‘The House BehindtheBondsreminis thei. 
estor of ths importance, not only of seodying the 
investment, but of checking up the banker who 
ffs it. Adres: Fidelity Bond & Mortgage 
Co. 1188 New York Life Building Chicago, ti 
Behind theScenes where Bonds Are Made 
tells how you can retire in fifteen years and have 
an income equal to sent living budget. 
This bookice can fe secured by wtiting wo 
Cochran’ and McChicr’ Company, 46 North 
Deartorn Serer, Chicago, I. 
Thirty-wo page illustrated booklet, de- 
seribiag gne of the largest public welty com. 
Fanies, of interest to investors. Utility Seeuti- 
fies Company, 230 5. LaSalle Se, Chicago, I 


FIDELT 


Autumn 


Life's autumn years should be 
‘rolden years. Make them #0 by 
saving early, by investing wisely. 
‘There is no more desirable se- 
curity than first mortgage bonds; 
none safer than Fidelity 61% 
Bonds. Every issue is safeguard 
ed in three ways—by ample 
physical property; by the con- 
servatism of the lsruing house; by 
Fidelity’s Guarantee of the pay- 
ment of principal and interest 
at maturity. 

‘The significance of “The House 
Behind the Bonds” is explained 
fa our booklet by chat mame. 
You'll find it worth reading— 
send for acopy. 


(Ge, Chesil Bide S Lovie 
1188 New York Life Bde Chea 
278 Colorado Nae Bank Bldg, Deter, 


CUARANTEES-EVERY 


MEANS: KEEPING: FAITH ¥ 


You can 
WATCH YOUR 
MONEY WORK 


NYESTORS who demand safety 
first favor public utility secur- 
ities because they know that 

most of the money invested in 
this way goes into great ment 
properties where it can be seen 
work day and night, every day 
in the year. 


The recently published 1927 year 
book of the Commonwealth 
Elion Company of Clege en he 
‘rates this fact with an interesting chart 
Showing that 38 cents of every Edlaon 
‘oilers invested inthe Compoy 
inwersconnected.generatiog sat 
the greater steanoperated cen 
{Hon system, tn fac, in the work 
Aisle more than 39 cents of every 
Balaon dollars wntaryinvesced in th 
maze of underground cables which, 
with che Companys. 99" substations, 
| Comprises the distribution system, 
| Dividends on the eapieal stock of the 
| Commonwealth Edlion Company, one 

of many public udlity compare Which 

sre reprecent, have boon paid without 

interruption for 38 years 

‘Our Monthly Savings Plan of $10 
| per'share per month is avatable 
Ie incor he wih Sure 

income rather, than coplicl, 
Thacret ts allowed at 6°%- Send 
the coupon below for detail 


UTILITY SECURITIES 
COMPANY 


230 S. La Salle St., Chicago 
Se-Lowis Indianapolis Milwaukee Louisville 


Tarren jneenment 
fond desale of 


ferme 
ees, 
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F YOU are one of those people who 
I “‘don't know the first thing about 


radio" or a member of the still 
larger group that know just 
Gnoughton the subject to realize thelr 
inability to get the most out of a 
radio investment, then you are the 
type of person that the Popular 
Sclence Institute of Standards had in 
mind lishing a new booklet 
called “What the Radio Buyer Should 
wee for the n 
mail for the past several 
cars has brought in scofes of Tecers 
From Porutan Sciswcn readers who 
‘want to know this, that, or the other 
thing about radio. And ic is not so 
much the specific questions asked that 
have given us an idea of what the 
radio amateur wants and needs to 
know, as the general lack of informa- 
tion on the subject shown between the 
lines. 

Take, for instance, Mr. Bailey 
from Iowa, who has a set that brings 
in Chicago stations but wants to 
know how much he will have to pa 
for a radio receiving outfit that will 
bring in stations all over the country 

‘int 


regularly every evening. 
che first place, this reader needs 
colli typed na 
formance can be expected from a 
tadio receiving outfit today. Until 
his requirements become consistent 
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with present-day radio de- 
velopment and he learns the 
esseatial factors that enter 
into the matter, he is goiny 
SaReep cSanging 2ech SCO 
ing money, and being gener- 
ally dissatisied, 

. Bailey cannot under- 
stand how a friend of his in 
a nearby town can bring in 
New York now and then and 
other distant stations rather 
regularly. His rs. set 
has six tubes while Mr. 
Bailey has a fve-tube outfit. 
This has given him the idea 
that a change to a seven or 
cighe-tube set will mean chat Cuban 
dinner music ean be counted on regu- 
larly. He will be disappointed, After 
Mr. Bailey learns how location affects 
distance reception, what type of aerial 
is best when distance is the quality 
sought for, as well as the other 
points that enter into the matter, then 
there will be both saving and satis- 
faction in his next investment. 

Another letter comes from a man 
who wants to know how much it 
costs to run a radio receiver. What 
he would like is ly cheap out- 
fir that can be operated economically.” 
‘The chances are that this particular 
reader owns a very moderately priced 
car on which he gets ten more miles 
per gallon than a friend of his who 
owns an expensive car. He rather 
naturally figures that the same prin 
ciple applies to radio and that wit 
outfit thar costs one fourth that of his 
friend's, he is going to make out with 
about one eighth of the operating ex- 
pense the powerful set incurs. ‘This 
isnot the case. There are several ways 
of reducing operating cost but none 
of these involve a cut in the initial 
investment. 


'HE next letter comes from a Penn- 
sylvania reader who is interested 
only os ality: Since he is will- 
ing to do without distance + 
claborate cabinet and tlen tenia 
he believes he should be able to do 
‘with a very inexpensive outfit. In 
this point he is mistaken and he is 
probably going to follow it up with 
errors when he comes to 


some 
buy his loudspeaker. The perfection 
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Th ANSWE 


to Your Questions 
on Radio Operation 


of design and high grade parts es- 
sential for fine tone quality necessarily 
bring up the price of a set with the 
result that one generally must pay 
more for tone than any other quality. 

Figuring that the loudspeaker is 
what controls the tone principally, 
this man will very likely be willis 
to pay a high price for the speaker 
and economize on the set in order to 
do so, This will prove a waste of 
money for the set will not allow him 
to get full quality results from the 
loudspeaker. Similarly, a poor loud- 
speaker with a fine-toned receiver 
would distort and nullify the set's 
tone qual 

Te is questions like these that the 
Popular Science Insticute of Standards 
answers in the new radio booklet. 
Then there is a list given of reliable 
tested apparatus and an illustrated 
section on how to install a radio to 
make it fool-proof as well as efficent. 
Also, nine pages are devoted to hints 
on operation such as tuning for 
selectivity and tone, eliminating 
noises, care of batteries, lengthening 
the life of tubes and other points that 
the radio buyer should know. It has 
been written in nontechnical language 
thar can be understood by the radio 
beginner. The points covered are, 
however, ones that are not known by 
many radio amateurs with fait ex- 

rience, This booklet can be obtained 
jor 25 cents from the Popular Science 
Institute, 250 Fourth Avenuc, New 
York City. 


Popular Science Monthly 
GUARANTEE 


‘The above seal on an advertisement 
indicates thatthe produces refered 1 
ve beea approved after test by t 

lar Science Instiate of Standards. 
forvian Scizwce Mosrrucy guaran 
tees every article of merchandise ado 
fend nts clues Besley who 
Scimice Moxeraty may expect them 
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Balkite has pioneered - 


but not at public expense 


Balkite “A” gains te 
Balkite’ 


The accepted, tied 


proved 
Tight ‘wocker “B” power supply. 


° 


The great im- 
provements in radio 
power have been made 
by Balkite. 

First noiseless battery charging. 
Then successful light socket “B” 
power. Then tricklecharging. And 
today, most important of all, Bal- 
kite"AB,"a complete unit contain- 
ing no battery in any form, supply- 
ing both “A” and “B” power di- 
rectly from the light socket, and 
operating only while set is in use. 

This pioneering has been 
important. Yet alone it would 
never have made Balkite one of 
the best known names in radio, 
Balkite is today the established 


from trouble seldom equalled in 
any industry. Because the first 
Balkite“B,” purchased 5 years ago, 
is still in use and will be for years 
to come. Because to your radio 
dealer Balkite is a synonym for 
quality. Because the electrolytic 
rectification developed and used 
by Balkite is so reliable that to- 
day it is standard on the signal 
systems of most American as well 
as European and Oriental rail- 
roads. Because Balkite is per- 
manent equipment. Balkite has 
pioneered — but not at the ex- 
pense of the public. 

Today, whatever type of set 
you own, whatever type of power 
equipment you want, whatever 
you want to pay for it, Balkite 

has it. And 


Bedouin ote how're | leader because 
in radio. Three Modeler “B"-W, of Balkite per- production is 
sit Sn Se formance in so enormous 
then theondisery*E'elinionor, | the hands of that prices 
> its owners. are astonish- 

Because with ingly low. 
2,000,000* ‘Your dealer 
units in the will recom- 
field Balkite eee ne sacuntsrghanpban EN the Bal- 
has a record 5A"mi“pvimneesand mrsivineAvend@" kite equip- 
Balkite Ch: of long life Simin yform Oreme oniyeiiethesgee ment youneed 
Paco cr Noi | and freedom imu ssas0"Abretso,iedvemn se7sa for your set. 

ces drastically reduced. Mode 


iy rates 23 and 3 amperes for FANSTEEL PRODUCTS COMPANY, Inc., North Chicago, Illinois 
oth. rapii 


‘and. tr 
$17.50. Model “N"™® 
$9.50. Model “K™ Trickle 


Bal 
esse 

“rial it 
macamscleesitee! A A. 


mu! ba sl Units 
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Grebe 
Natural Speaker 


35 


cA Great Set— 
a Wonderful Speaker 


Wat is good reception? 


Hear this Grebe combination! In no other way 
can you gain adequate conception of what radio 
should be—full, true, absolutely natural in tone, 
without discordant note. 


Space does not permit explanation of the new 


Grebe developments which make possible such 
remarkable performance. 


Booklet P gives all details. Send 
for it before you decide on any set 


A. H. Grebe © Co,, Ine. 
109 West 57th Street, New: York City 


Factory: Richmond Hill, N. Y. 
Western Branch: 443 So. San Pedro St, Los Angeles, Cal 
‘The oldest exclusive radio manufacturer 


CBEBE. ee , 


sSYNCHROPHASF, “Sli 


TRADE MARK REG.US.PACOFF fone baer the Syne 


DI re) chrophase Seven 
be estimated. 
Re Cit, 
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‘ites in eration 


ommander BY RD Tells Roy Guffin 
How to Get into Aviation 


Young men are sending letters by the thousands to this magazine, a 
tion as to opportunities in av 

afford every one the advantage of expert advice from 
Mowruty arranged with Commander Richard E. Byrd, US.N 
trans-Atlantic flyer, to answer the questions of one ty 
tion toward aviation, Mr. Roy Guffin. The record of their conversation 
here in the belief that Mr. Guffin’s questions embody what you would 
Commander Byrd had you had the opportunity. 
aviation, you are sure to be interested in the unusual opinions expressed on these pages. 


M. 


ing of a 
Byrd, won't you tell me what you think 
of the opportunities for a young man 
going into this field? Are there many 
openings nov? And are there likely to be 
‘more openings in the futu 

Commander BYRD: Yes, there are all 
sorts of opportunities, I think there's a 
fine future today for y 
specially in commercial 

what you have in mind, I sup 

Mp. Gurery: What about the Army 
and Navy and the Marine Corps? Ts the 
Government still looking for flying men? 


UFFIN: As T am think- 
tion as a carver, Commander 


tion, how to get into 


Commander Bren: If you want to 
fly a military plane you must be an 


Commander ran ‘That is recruited 
usually from former officers of the Army, 
Navy or Marine Corps, graduates of the 


Officers Reserve Training Corps, or col- 
lege graduates, But the Reserve doesn't 
give you a career, although you would 
hhe called into service in war-time. The 


and what 
igh authority, Porvtaan Sci 


-al young man with an incl 


ing for informa- 
holds for them. To 


famous North Pole 


presented 
ave asked 


Whether or not you plan to go into 


Government would teach you to fy, but 
you'd have to earn your own living some 
other way. 
Mr. Gurern: I couldn't get in, any- 
way. T'm not a college graduate. 
‘ommander ByRb: ‘Then your only 
chance to get into military aviation is to 
enlist in the Army, the Navy or the 
‘Marine Corps, and get assigned o ying 
If you make good you can get 
the highest ‘possible rating and pay for 
an enlisted man, but you won't be allowed 
to pilot a plane. Your job would be to 
take care of planes on the ground or 
afloat, repairing, rigging, overhauling 
9 


Once a flyer has become an expert pilot, he 
‘am carn conaideruble fees as a aky weer of 
‘vertinementa or In giving exhibition Mghte 


‘engines to keep them in perfect condition, 
It takes a lot more men on 

the ground, to each plane, than it does 
to fly them; in the French army there are 
twenty ground men to every pilot. Of 
course, every enlisted man has a chance 
to study for a commission, but to get pro- 
woted to officer's rank, he must have a 


good pi 
Tnerelal service? 

Commander Byrv: No, I don’t think 
‘so, It's true there are lots of men who 
learned to fly during the war; but re- 
member that the youngest of these 
would now be nearly Bets and their 
pines mt lay ake by song 

lyers contig along. The best of them 
soon drop out of actual flying into other 
branches of commercial aviation, such 
snuperating alr service of diferent set, 
and x planes, building 
Up Business for air transportation come 
Panles; and oo on. ‘Then there are many 
Who know how to Ay plane, but caurt 
meet all the requirements for a Govern- 
inent pilot's license, under the new laws 
for commercial aviation, And besides, 
the ner of commercial planes be 

Janlag to locrense Yory raDkdy ata wl 
fips lonreadng. {ake It wl be 0 
long Kar 1 Kaine, Bees there ae pe 
nough Rrs-rate pilot to. supply 
demand, 

‘ir: Gurrrs: Docs a man have to be 
« iicensed pilot io take advantage of the 
other Sees ake in aviation of which 

on spoke 
ynmander Brno; Is not. abun 
ely neceseay, but desirable, "Cor 
Ini tbe man oho knows how 10 Sy 

lane has experience which is valuable if 

Finally finde his best opportunity in 
designing or building planes or engines 
P werresteet Ce in the many other 
fine of ground fring 

Mr. Gurerx: What about the expert 
pilot who can get the highest grade of 
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Vicense? Can he make a Tiving at fying 
Commander BrRo: A great many do. 
Air Mail pilots are paid from $6,000 to 
38,000 a year, Other kinds of commercial 
air work, such as carrying express matter 
land passengers, either on regular routes 
or in so-called “taxi” service, pay the 
t anywhere from 89,000 to $4.500 a 
year, [ believe. All these kinds of com- 
‘mercial services are growing rapidly. So 
are aerial photography, aerial surveying, 

and the use of airplanes for spraj 

ing or dusting crops to kill offi 

sect pests. 

‘Mr. Gorriy: Isn't there often 
for a flying expert to win 
bie pron, like the 985,000 Und 
h got for crossing the Atlantic! 
‘Commander Breo: 1 wouldn't 
say that. Yet when a flyer has 
made a reputation he can often get 
& good fee for giving exhibition 


ts. Then there are air races of va- 
jous kinds, with cash prites. ‘The plane 
has as much to do with winning one of 
these prizes ax the pilot's skill, s0 the 
pilot and the builder or owner of the plane 


often split the . 
Mr, GUPPIN: It T went in for. dying, 
would it cancel my life insurance? 
‘Commander Brno: 1 think you'd have 
to have a special clause written, into 
your life and accident policies, permitting 
ou to fly, under certain restrictions. But 
Phetieve’ several insurance companies 
write aviation accident insurance, at a 
premium rate not much higher than for 


‘ocean travel. 
Mr. Gurrix: Then my chance of 
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being killed in an airplane, if T become a 
pilot, is not much, if any. greater than 
traveling on a train of ship, or driving 

an auto? 
Commander Brno: 1 can't say as to 
that, I believe there are no accurate 
i ject. But did you 


only one fatal accident? On the other 
hand, there have been a lot of deaths due 
to incompetent pilots, old or structurally 
weak planes, sudden'storms and taking 
unnecessary chances, It all depends on 
‘your plane and yourself and the condi- 
tions under which you fly. 

‘Mr. Gorri; ‘Some of my friends 
say that.a flying man_has no right to 
fet married and havea family, but ought 

hat do. you 


‘to avoid such obligations, 
think about it? 


as the most important rule of life, there's 
something in that point. That kind of 
man will never amount to much as a 
fh nything else for that 4 
e's no doubt, though, that fyi 
getting safer every day, now thatthe 
ernment is requiring rgd ingpection 
of oth planes Sot pias mene 
Mr. Gurein: If T decide to try to be- 
same «plas, Wak ibe hater ee a 9 
go into an airplane factory and learn all 
about planes, first, or should Lenter some 
‘aviation school? 
‘Commander Brno: 


rn your Ii 
long, the better way to begit 
be to get a jl in an sircrat fac 
tory and watch for your opportunity to 
fC nehunce to fly occasionally. You'l 
Into the air more quickly, of course, by. 
going to an aviation school; and in any of 
the good schools you'll have to learn « 
reat deal about the construction of the 
plane, as part of the course. 

‘Mr. Gorety: How many good avin- 
tion schools are there at present in the 
United States? 

Commander. Breo: 
are nearly a hundred orgas 
ad great number of individual plots, 
‘owning. th 
struction, besides, 
to say which are,the best. 

Mr. Gorrin.” What previous educa- 
tion is needed to get into an aviation 
school? 


as you go. 
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Commander BYRD: I don’t think 
there are any rigid standands. It’s mat- 
ter of general intelligence rather than 
formal education. ‘The more you have of 
both, the better, of course bit I believe 
tmost young men who goin for flying have 

ivatent of a high school educa: 


tnt igh the percentage of college men 
is increasing. 
Mr, GUFFIN: Will T have to take a 


ysical examination to enter a flyin 
waloal? : 


Commander BYRD: 1 don't know 
of any school which requires more than 
a sound and healthy body. Before 

nt could get a Government flying license, 
however, you'd have to pass a rigid exam- 

ly of your vision. If you 
have any doubt about. your physical 
qualifications it would be well to send to. 
the Department of Commerce at Wash- 
ington for a copy of the regulations re- 
garding air pilots’ Ticenses and have your 
‘own physician go over you before you 
begin. 
+ Mr. GUPFIN: How much will it cost 
ine to become a competent pilot, if L go 
to an aviation school? 

‘Commander BYRD: The fees vary. 
One school charges three hundred dollars 
its course, which is unusually com 

In addition, you'll have your 
expenses to meet, After gradu 
‘unless you ean itnmed 
‘a job that calls for some fl 


ie 


 GUPPIN: How long will it 
take ie to finish the course, in good! 
school of a 

Commander BYRD: "That will de- 
pend upon your personal aptitude for 
fying. Some get through in thirty 
minutes, It doesn’t take longer than 
that, after a man is in the ai, to tell 
whether he'll ever make a pilot, But 
if you aren’t dismissed as hopeless 
after the first half-hour of flying. you 
‘ean finish the school course in four oF 
five weeks. 

‘Mr. GUPFIX: Can Tactually learn 
to fly in that time? 

Commander BYRD: Yes and no. 
If you have any flying instinct at all— 
if, Tor example, you are able now to 
handle an autoniobile in traffic safel 
you should be able to. fly alone alter 
‘only three to five hours in the air. But 
what you'll get at any aviation school 
trill be only the beginning of what you'll 
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have to learn to classify as a 

licensed pilot—unless you are 

exceptionally apt. 

‘Mr. GUFPIN: Just what do T 

June fo learn, and how will they 

teach me? 

Paty gs 
he rudiments of navigation, 

acrodynamics and airplane con- 

struction, you must learn how to 

handle your plane in the air 

Trating une ore cyeppel 
raining are 

with dual controls, the instruc 

tor sitting in the forward cock- 

pit and the pupil in the after 


‘cockpit. The pupil has the same 
controls as the instructor, con- 
nected so that when the instrue- 
tor moves the control stick or the 


‘What Would You Ask? 


I, YOU, like Roy Guffin, should have an 

with Commander 

‘career in aviation, what quer 

tiles wold jon sk Mia “Atetreedng the 

interview on these pages, are there sill some 
points you would like to have 


ined? 
If s0, we shall be glad to supply informa 


tion in reply to any reasonable query. 

‘Address your communications to the Avi- 
ation Editor, Porcian Scuxce Moxrucy, 
250 Fourth Avenue, New York City, inclow: 
ing a selfaddremed stamped envelope. 


rudder bar those in the student cockpit 
‘move in the same way. In that way the 
student learns what happens when cer- 
tain things are di ‘as soon as he 


is doing it until it is 
ies 
cs 


an 


‘Acrial photography fers an excellent future, 
say Commander’ Byrd, eapecialiy tn the 
eld of serial surveying and. map making 


tice, but making a good landing is the 
most difficult part of the whole course 
of instruction, ‘The reason is that it 
requires an entirely new use of your 
judgment of distances and speeds, 
Mr. GUPFIN: What is the most 
serious accident that can happen toa 
student in the ai 
Commander ‘BYRD: Stalling, or 
losing flying speed, so that the plane 


doesn't respond to its control 
‘Mr. GUFPIN: What that? 
Commander BYRD: ‘Trying to 


‘What happens then? 
Comme Lie you are too 
near the ground to ive the plane a 
‘chance to regain flying speed by a 
dive or other maneuver, you e 

Mr. GUFFIN: How many hours of 
solo flying does the student in one of 


these schools get? 
Commander BYRD: ‘Ven hours, T 
believe, is customary. It is given in 


fifteen-minute doses, so that means 
forty actual flight, 
1. GUPFIN: Could T shorten my 
course oF learn to fly more rapiily by 
taking a course in one of the corre 
nce, schools which teach the 
theory of aviation? 
Commander BYRD: No doubt such a 
coure, if well prepared, would help you 
lying principles, and it, 
oughta ep ta hap Soapuinte taco 
examination required for obtaining a 


pilot's Ticense. 
Mr. GUPFTN: But after T get my 
diploma from the flying, school, I won't 
be allowed to fly anywhere else, will I, 
without more training? 

Commander BYRD: You'll get a 
student's license on entering the school, 
but that won't permit you to take up 
licensed plane except with an instructor in 
control. Then you can get a private 
license, which will permit you to fly over 
imited arcs, but not to carry persons or 
property for pay. To earn money as a 

‘you need either a limited commercial 
Recast, an industrial license, or 8 trane- 
ort pilot license. 

e ‘Me. cures: ve iy ours of 
iying must Ido before Cean get such a 
license? ‘ontinued on page 158) 
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| The Codtlict Between 
Science and Religion 


A Discussion by Leaders in American Life, with an Introduction 


By BRUCE BARTON 


Athen of "The Man Naty Knows” and “The Book Nobody Koes” 


It ought to bring us closer to the day when the 
absurd phrase “the conflict between science and 
ion” will be permanently in the discard. 

When theologians presume to prescribe the boundaries 
of truth they put themselves in the impossible position 
of most of thelr predecessors through the Middle Ages. 

When scientists presume to announce that man is 
merely material, coming from nothing and bound no- 
where, and that the universe is a meaningless riddle, 
thay are equally out of their depth. 

‘The real scieatific sprit was exemplifed by Laplace, 
who, having devoted his life to finding new Koow! 
died exclaiming: “What we know is nothing, what we 
do not know is immense.” And the real religious spirit 

. is Kant’s, who looks at the firmament above, and the 
moral nature within, and bows his head in reverent awe. 


Te printing of these statements is a public service. 


reli 


Jesus had no conflict with scientists. His conflict was 
with theologians who 7 their usurpation and their 
a shut people off from direct intercourse with 


The great battles which have divided the church have 
all been over matters He regarded as unimportant, 
Jesus did not stand at the door and challenge all comers 
with the question: “Do you believe in the Virgin birth?” 
He did challenge those who assumed to know all about 
God and everything else, and who, in their self-righteous 
conceit, looked down on God's sons and daughters, 

He represented Godas Love and Wisdom, Littleby 
we are rediscovering Him, And with each step it becomes 
moreapparent that mos ofthefights that have embittered 

id were futile. And that life has possibilities of 
Saape ds na tmeteal secobandng ad happerat 
Which He saw more clearly thanany one whohasever lived. 


Will Durant, Ph.D. 
Phiapers dtl, Th ery af Pcs 
‘Dewalt Fone Sha Wee Fork 
OD, to me, is 
the eres 
power opera 
continuously’ vail 
the processes of 
growth. Religion ix 
reverence for, and 
codperation — with, 
ait the forces of 
‘growth, within our- 
selves and without. 
‘iad from pigs, 
rom physics, 
in ‘lable 


conflict | 

its lead from biology (as it may in our 

century) and recognizes that the processes 

of life reveal the inner nature of the world 

more nearly than the mechanisms of 

twatter, it may be possible to reconcile 
‘a sane, natural religion. 

i the theory of evolu- 
ton with the Biblical acount of ereation 
T do not beieve it can be de, and X do 

it see why it should. ‘The story 
nesis is beautiful, and profoundly 
significant as symb ut there is no 
ood reason to torture it into conformity 
‘with modern theory. 


Rt. Rev. William T. Manning, 

D.D., S.T.D., D.C.L., LL.D. 
Protetant Episcopal Bishop of New York 

10D is truth, and if we are to be faith- 

ful to Him we must place loyalty to 

the truth first and above all else. We 


must be ready to accept, and rejoice in, 
the truth from whatever source it may 
cease, There con be no eal coat be 
tween the truth made known to us 
trience and the truth revealed in Christ 
‘and today it is clear that there is no con 
flict. The supposed antagonism between 
religion and science is out of date, and 
belongs to a day that has passed, We sce 
the greatest scientists accepting, as Lor 
Kelvin did, the truth of the Christian Reli 
ion, and we see the greatest Chri 
scholars, men who believe the Christian 
Faith in its fullness, accepting with their 

hole hearts and minds every fact that 
science has established. 

‘There is nothing in the Christian Faith 
which conflicts with the scientific theory 
of evolution. On the contrary, this 
hypothesis seems to make clearer the 
glory and power of 
God the [Creator 


history, as record 
ed in the Bible. 
For my own 
part Ican say, and 
T know man; 

RE Rev. centists will say as 
Wines T. Manning I do, that there is 
no fact of science, there is no discovery of 
modern knowledge, there is no valid 
claim of truth or reason, which debars 
‘any sineere man or woman from full and 
Humble faith in Jesus Christ as God and 


Willis R.Whitney, Ph.D.,Ch.D. 


Chemiat; Diner, Reveweh Laboratory, General 
lease Company 


Mise has apparently only just begun 
inte, He is 

bie. HE he ma 

brief past, he 


ely 
pi ing under- 


tion of the infinite 
creation, If an} 
is clear, 


seems but started, 
cannot conflict 
with relia 
though it may ine 
Teal aotteine wonder and 
reverence, Tt would seem a poor religion, 
deed, which depesded upon our feebk 
continually changing, though growi 
science, or which made a scientist any 
‘more eligible than a child for any bless- 
ings it provides. 


Vernon Kellogg, M.S LL.D. 
Sc.D. 
niet thr, Pomme Sry, Yet 
Teak Coun, Washam bse 
IS asked how the scientific th of 
) ge pctvngerig ng aoe Be} 
with the Biblical account of creation, 
‘It may well first be asked how the account 
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of creation in the 
first chapter of 
Genesis can be har- 
monized with the 
‘account in the sec- 
ond chapter. The 
answer in both cases 
is that_neither of 


Vernon Kelloge 


great, poetic 


etesnand.uiies tae aes er 
centist and religionist alike. 

‘The harmony between the Biblical and 
the evolutionary account of the ereation 
of universe, world and animate Nature is 
the harmony between great poetry and 
great science, If another sort of eompari- 
son is made; that is, if the Biblical 
account is to be looked on as a literal 
‘and scientific account, to be compared 
with the scientific account given by the 
astronomers, geologists and biologists, 

there disharmony. 
disharmonious two, 
the scientific account by the scientific 
man has all the weight of evidence in 
its favor, 

One can believe in the Bible but not 
accept it for something it was not in- 
tended to be. ‘The Bible contains the 
sreatest basis we know for human philos- 
oply and human behavior, But it is 
not a scientific manual of astronomy, 
spelen ohana eal nabs 

ed from its high estate by making 
itpretend to be sich a manna, Scientific 
amen are kinder to the Bi r 
literalistic upholders. ‘They accept it as 
a book greater than any scientific book. 
‘They do not want it to be looked on as 


James J. Davis 
1,8, Seertary wf Labor 


JN MY opinion, there i no contct be. 
4 nce and religion, I firmly 
believe that in the heart of every scientist, 
the deeper he 
delves into, the 
Eri Ol 
‘and ade 
miration he has 
for the God who 
created it. 

“There is a point 
in religion and 
seience beyond 
which mere’ man 
cannot go without 
meeting the Un- 
knowable, the 
creative source of all things. Beyond that 
it man must accept some things on 
faith, and there are just as many things 
to be accepted on faith in science as 
are in religion, We know that the inven- 
tion of the microscope alone sent a number 
of previously accepted scientific theories 
into the discard. 

‘Many other discoveries and inventions 

from time to time compelled the re- 
vision of the scientific attitude regarding 
various phases of the physical world. 

‘The theory of evolution is just another 
scientific theory, an hypothesis, an 
tempt to draw a logical conclusion from a 


‘James J. Davia 
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careful tabulation of the large mass of 
data.on hand, Science might trace every- 
thing down to a single living cell, but 
where did this cell come from and what 
gives it this mysterious force we call life? 
Science has one explanation for the origin 
oie, ren sbcthee sel no nnn 
wise enough to say that one: is 
Tight and the other wrong. "Heligion is 
man’s expression of reverence for the 
Creator, but science is interested only in 
observation, experiment, and the 
covery of the laws tha: govern the 
verse. ‘The Bible tells things in. poetry: 
science puts them into cold, hard figures 
and laws. One appeals to the heart, the 
ther to the head; and, according to one 
of our ablest scientists, religion begins 
here scence leaves of.’ Lrepeat, in my 
judgment, there can be no conflict be- 
tween the two, 


Rev. Stephen S. Wise, Ph.D., 


not purport to be a scientific state- 
ment; for one reason, because 
no such thing as ‘the possibility of 
scientific statement when the Biblical 
count of crea 


investigation, 
have — sometimes 
put it that evolu 
tion deals with be- 
innings and the 
of ereation points to the 
divine destiny of humankind. 

Science no more inv religion 
than religion invalidates science. Reli- 
zion does not pretend to give a scientific 
account of the origin of things. Reli 
is mystic and science is obvious, but the 
truth of the fact is that much of the spirit, 
of mysticism has come into the farther 
outreachings of the scientific r. 
One pities those lovers of the 
degrade it rather than exalt it by setting 
up the mytho-poetic tales of three thou- 
sand years ago and more in opposition to 
the hypothesis of the new science of our 
~. But it is little less pitiable to note 
the scoffing attitude of some scientists 
with regard to religion, 


Commodore Herbert Hartley 


Commander, §. 5. Leviathan 


‘HERE is no conflict between science 
and. religi 
lies atthe foundation of hast 
6f prvjielicel or baased 
Erelenon os vtheay enn cxrtslly be 
creation. ‘They travel in, separste 
parallel grooves. The creation of life is a 
Single and distinct achievement. The 
development and evolution of Bile is 
another, 
T believe it more reasnasble to con- 
close man was created hy a slow process 
of evolution than that he was made 


B 


instanter, If we 
accept the theory 
of evolution we do 
not by that 

ance reject. the 
Biblical account of 
creation, No scien- 
tist has yet dared 
to deny the one 
great account, of 
the origin of life, 
= ‘They only attempt 
Com, Herbert Hartley to. trace it. on 
through the ages, 


Heber D. Curtis, Ph.D. 


Astronomer; Digrtr, Allegheny Obsertary, 
ih 


TT HE Book of Genesis omits all explicit 
reference to popular goles: 
ment, the steam engine, or evolution. 1 
have always regarded aitempts to "“ree- 
oncile” such omissions or differences as 
not only unscientific but, in, a sense, 
‘religious, nor can admit any “conflict” 
between modern science and true religion, 
in its higher senwes ‘ 
In poetic form and with oriental 
i he Hebrew sage told his story 
he simplicity of 
and dignified picture sometimes blinds us 
to the essential fact that it was he who 
first clearly saw the one Power behind it 
all, and that this is the measure of his 
ration, rather than the precision of 
ieture, 

‘moviern scientist differs from the 
‘go simply in that 
the creative progres- 
still differ as to the 
importance or validity of this or that 

minor. process, 
there isin this 
world today no 
scientist of sta 
ing who rejects 
the essential and 
larger aspects of 
thatereativemeth: 
od called evolu 
Seale 
‘used in everythin) 
from starfish to 
star-cluster, | Sci- 
entific study leas 
us inevitably to a 
wider, more wonderful and. more awe- 
inspiring comprehension of the universe; 


his 


nor can such study, if it be rightly re- 
garded, diminish any belief in God or 
the teachings of the Nazarene, 


Could one formulate the creed of a 
reverent st (and their ioe 
Keon, despite the assertions of evangel- 

‘would pecha 
"T'bateve that‘God created, and ie al 
creating, the heavens and the earth and 
all that in them is, by the process of 
evolution.” 


Dr. Frank Crane 

Clereman, Journalist, Asther 
HERE never has been trouble be- 
tween the religious feeling and the 
scientific mind. ‘The difficulty, has been 
between the scientific method and the 
NHlgon i simp de tox 

ligion is simply @ man’s attit 

ward the always present unknown, 

‘We continually explore the unknown; 
but the ‘(Continwed on poge 162) 
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eAirman Plunges Seven Miles 


in Buazing Piane 


Champion Regains Lost Senses 
and Lands Safely by Miracle 


By L.G. POPE 


plane tralin 
iht of ten thousand 


crazily falling plane with a dead m 
‘Then a miracle happened—Chan 
righted his plane, Fire out, it. slipped 
Jorward, straightened, swooped to earth 
field. Onlookers rushed toward 
thout a 
meter, 
flight. that 
ot the ci ‘of aviation the other 
Trae, ck wa again the Hiden 
Al ‘his skiing en 
‘Teckwards, to Keep 
iY from the instruments 
had failed to save one of the burom- 
eters—completely destroyed. by a. flying 
piece of the engine. The other instru: 
Trent, only slightly jarred hud recorded 
& maximum altitude of not more than 
3,000 feet, Bureau of Standards experts 
said after preli tests, 

Not an official work's record after all— 
for Callizo and Captain Gray made better 
marks than this, as shown in last month's 
Porcrax Screxce Moxrutx, But there 


Lieut, Champion being dremed for altitude 
Aight Uhat ended Bery plunge to earths 


(OR, about forty. minutes Lieut. 
Carleton C. Champion, erack 
Navy flyer, had been spiraling up- 


ward in his Wright Apache plane 
shove the Naval ar Sed ef Annceatias 
D. C,, bound for a new world’s altitude 
record. He was breathing oxygen, now, 
to keep himself conscious. ‘The altimeter, 
that indicates a plane's heigl 
the earth, claimed hi 
seven thousand feet,’ . 

Nine miles up! Higher than man had 
ever gone before. Higher than Callizo, 
the French aviator who flew his biplane 
to 40,820 feet. Higher even than Capt. 
Gray, the Army acronaut, who reached 
42,470 feet in a free balloon! 


Why was the plane vibrating s0? ‘The 


flight establi 
longest fallin istry, He, ad plunged 

inl nearly seven miles, eclipsing 
the six-mile plunge of Major RW. 


was fal 
ken. 
replaced it in his lips. 


IRE! He was wide awake now. ‘Ter 
tific vib 


shooting f 
peller was useless—it had stopped = 
ago. Into a sid ‘steered 
4 ver 
but only for a mo- 
nel again they were 
weed. A third time they started, and 
more a sideslip blew them out. Now 
Champion straightened out his plane to 
head for the landing field. ‘Then the 
whole front of the eraft took fire. 
Champion could have seized his 
chute and jumped; but he didn't. 
‘would have meant leaving behind the 
recious recording instruments by which 
[is altitude must be offically. verified. 
‘They saw him from the flying feld 
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OneMillionth 


of an Inch 
Photographed! 


15 


‘Astartingy clear photograph of 
Speck of atecl magnified 6000 
‘Sameters, showing woodiike grain 


Wonderful Microscopic Cameras Reveal “Insides” 


of Metals; 


pictures of bits of iro 
Magnified 6000 times, are being 
taken. distinct and clear! Under 
the lenses of high power microscope 
cameras, other metals, paper, and 
bber are revealing their innermost 
seerets—what makes them hard or 
folt:, why they are flexible, brittle, 
lastic, or ductile. 
low to improve the thousand-and~ 
cone materials used to. monic tele 
phone apparatus isthe question that 
raneis. Pe Lens and his stall of 
experts in the Bell Telephone Labo- 
ratories are seeki d 
by the most. hi 
glearest, "photograph ever taken, 
‘Through th it may be 
nce, to make an 
Important machine bearing more 
resistant to wear, oF to. im 


Microscopic-sized crystals i 
metal determine how it behaves. 


may be expected 
tal like the tiny 


discoveries may lead to improved 
ways of making steel. When molten 
steel cools in the making, mysterious 
things happen. Odd compounds of the 
fron and carbon ingredients may form, 
“Fert ite.” and “ pearlite, 
‘as some of these are calied, may collect in 
dangerous weak streaks between. the 


minute layers of steel crys 
tals. Samples of these steels, 
magnified thousands of 
times. clearly showed the 
treacherous streaks, and ex- 
rts found that certain methods of 
it treatment reduced the formations. 
Now they are applying this knowledge 
to.steel manufacture. 

Previously, the highest magnified 
photographs published were of about 1500 
dinmeters—that i Tine am inch Jong on 
the picture represented a line 1-1500 
an inch long on the original object. With 
the same microscopes, Lucas and his 
assistants now are making clear-eut 


X-Rays Take Pictures of Molecules! 


photographs mgited 5000 to 6000 
jiameters! 

Extraordinary care in etching 
specimens with acids to bring out 

structure, and almost super- 
wan precision in focusing the 
microscope, make ible. 

‘The tiny dots of metal enlarged 
for the two pictures at the top of 
this page, plusa few thousan 
dots, would fit comfortably 
period at F nf, this en 
A pinead, magnified onthe sae 

scale, would filty feet 
across, Yet it is the startling clea 
ness of the pictures, rather than t 

eationy that makes 
teen 


Molecules themselves, the. tiny 
building blocks of the universe, ar 
only about a hundred times smaller 
than the smallest things shown by 
the microscopes, using visible Tight 
New methods are being tried at the 
Bell Laboratories which, it is hoped, 
will permit a closer approach to the 
mol sell. Now they are ex- 

ith an instrument of 
sted possibilities—the 
ra-violet microscope. 

let's. shortwave 


amazing clearness. 

tre tales wth te pot 

scope altered for ead 

sat which the two clearest. photo- 

ken, ight more are made. 

alain pertert 

jcroscope adjusted with the 

accuracy of about one thousandth, of a 

literal haiebreadth. Now the final photo- 
graph can be taken. 


tried out, for 
Too 


sand times shorter than the ultra-violet, 
are revealing, by means of an instrumen 
known as the “X-ray spectrograph 
dividual moleculesnot to the eye, but 
to the camera. Curious lines on the re- 
sulting photographs enable experts to 
Sjecoustruct™ the moleeule’s picture. 


y 
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aah New Marvels |y 
to Open 
Your Eyes 


Man Shot from Gun; 
Boat Fast as Plane; 


Seagoing War A 
Tle 
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AO CNH UI ape, 
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What Lindbergh Found 
in His Mail Bag 


Offers of Millions, 
Offers of Marriage 
and 14,000 Gifts 
in Packages Sent 
to Atlantic Flyer 


ROUGH thecrowded events 
Mat fuloed the reat ight 
to Paris, the euthor of thie 
ttle was ome of Col 

. ip hid wide” nd 

eet prepartin of Lindberg 
book" We?" fe wrote several. chapters 

Ccaribleg” the | welesntag” ceeplins 

Which the modeat aviator didnot wish to 

trite himaell, "Commander Green abo 

tid in handling Lindbergh's huge mail 


“Dear Lindy 
‘Those two words, with 


By FITZHUGH GR! 


been written more than three and a half 
million times in the last four months by 
people ofall races, colors and climes, 

‘one man in history ever received 
such a mountain of mail as has Colonel 
Charles A. Lindbergh since that memora- 
ble May 21 when he completed his lone 
flight from New York to Paris by plane, 
Between that day and June 17, when he 
landed in St. Louis after an unprecedented 
welcome by mankind, there came to 

ner of the globe, tore than 
8,500,000 letters, 100,000 telegrams ai 
cablegrans of congratulation snd 16 0 
post, packages containing gifts, 
Samples: and articles for trad 
And even now, nearly four months after 
the world first went mad over his mag- 
nificent feat, scores 
of secretaries and 
al clerks are still 
busy sorting and 
classifying the great 
piles of communica- 
tions to the young 
aviator, whose daily 
mail continues to be 
greater than most 
of us receive in a 
month. 

If we should sud- 
denly find ourselves 
inLindbergh’splace, 
the recipients of 
millions of messag- 
fs, gifts and pleas 
from young and old, 
the fortunate and 
the miserable of al- 
Most every race and 

what 


EN 


Because I have chanced to be one of 
many to assist in the gigantic task of do- 
ing at least something about the kindly 

ions who sent their congratulations 
ills, pehape T-can help. you put 
youre for & moment in Lindbergh's 
place, 

know that when the first great bulk of 
ceablegrams and letters arrived for Slim” 
at the American Es 
deeply touched and 


were strange to 
‘nd whose faces he had never see, 
d'thus shower 

tributes, “And his. fi 
read every letter, and auswer each in turn 


BUT that rt, impulse soon changed 
tosomething like bewilderment when, 
‘on the second day after his arrival in Paris, 
‘large room had to be commandeered for 
the first of this mail, and Ambassador 
Herrick assigned eight of his own staff to 
handle the correspondence, By the second 
sieht spother tll warectcabies ere 
ing in from America, swamped the secre 
tarial force, which by that me had been 
trebled. Even while the secretaries toiled 


far into the night, they gave up all hope of 
answering each ‘missive in the sea of 
white and yellow enveloy 


‘Not so Lindbergh. When ater, the del- 
uuge was repeated in varying degrees in 
Brussels, London and. Cherbourg, he 
nos ait ave up th iden of reatualy 
comy ‘appalling task of answer- 
ing unseen millions who spoke to him. 
The simply worded messages from 
mothers who poured out their hearts in 
joy at his safe landing—the letters in the 
trembling hand of old age, or in the falter- 
ing form of the very young—those other 
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jubilant congratulations from rulers, 
presidents, scientists, educators, business 
men, soldiers, sailors, clerks, street clean- 
ers, even tramps and beggars—all these 
voices seemed to hold him duty bound, 
the while they overwhelmed him, 

nly when he reached America, and re- 
ived the full volume of the welcome 
wome, was he at Jas 

up his hands in despai 


had collected during his passage home on 
the U.S. 8. Memphis. A huge Western 


Union bus with ten messengers earried the 
‘Ten one-ton trucks 


telegrams for him. 
‘could not have trans 
post intended for his 
scores of aides, clerks and stenographers 
struggled in, vain to keep pace with the 


‘ever rising tide, 

YVEN, witha, it required some argu- 
ment to convince the boy that per- 

sonal acknowledgment would be beyond 

the power of any’n 


seventy years! Only, before he could 
finish two thirds of it, he'd be dead of old 


age! 
‘Morcover, Lindbergh was reminded of 
the fact that he knows neither how to 
dictate nor to typewrite. He writes every- 
thing—even his book—in longhand. 
he should work at top speed 
he'd have the job done in 
years, ‘The letterhends alone 
mail of his, if placed end to en 
stretch from New York to Dem 
Stack all this mail in a single pile, 
‘would reach 10,000 feet into thes 
Iy to the height of Pikes Peak! 
So, in the end, although in St. Louis a 
force of fifteen seeretaries of the Chamber 
of Commerce did manage in six weeks to 
tacknowledge 200,000 letters addressed to 
him there, Colonel Lindbergh has had for 
the most part to content himself with the 
hope that his unanswered friends will see 
his predicament and understand. 


JERHAPS, after all, itis well that this 
is 40, Lhave read Iuundreds of the let= 
ters which Lindbergh himself never has 
Ihad opportunity to see. Many of them 
would tear at his heart strings... While 
some offer opportunities for wealth be- 
yond the dreams of most’ men, others 
‘would tug at his purse strings. If he 
should respond to a small portion of the 
pitiful appeals for help ‘contained he 
‘would soon be impoverished... While he 
‘would be gladdened by the sincere gen- 
erosity of everyday. people, he would be 
saddened, too, by the avarice, treachery 
fand deceit which my eyes so often read 
between the lines, 
agaist a revelation of human character 
"The largest number, of course, were 
Ietters of congratulation. Most of these 
were couched in the simple, kindly Ian 
‘of home folks. I pick up one 
Fandom and read: “Dear Colonel Lin 
bergh: Oh, we are so happy you got there. 
May God’ bless and keep you for your 
‘mother and for us." Such was the gist of 
thousands upon thousands of messages 
from American fathers and mothers. 
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Not a few communications were amus- 
ing for the “*five-dollar” words they con- 
tained. One began: “Fair-haired Apollo, 
‘your meteorie traverse of the sea, your 
iransendant vietory over boundless 
space, shall thunder down the avenues of 
time!"—And so on for several resounding 
pages of closely written foolscap. 
Requests for help came next. ‘There 
‘were entreaties based on purported old 
friendship, on relationship, on past favors, 
and on the utter poverty of the writers 
Thelieve there was not a single man or 


nly grievous were ma 
cases that it shocked us, as I know it 
‘would have shocked Lindbergh, to realize 
there was such abject misery in this rich 
country of ours. 

"A widow wrote that she had been bed. 
ridden for eighteen years. “Alittle money 

do,” she urged, “maybe ten oF fifteen 
dollars. That will give me a chance to get 
new curtains for the room in which Ihave 
Jain for so many years. 

Sick people, the, nancially down and 
out, ing widows, orphans, a wife 
Sass hel Ei ies bahonl eh east 
to cam an independent living, the dis- 
contented daughter who had sought her 


19 


fortune in the city and found only diss 
ouragement and failure thousands of 
these unhappy people felt ‘upon 
to lay their cases before the young man 
who flew to Paris, 

Some requests for help were more en 
tertaining than heart-rending. ‘The owner 
‘of a small-town garage wrote that he had 
been having trouble with valves and con 
sidered Lindbergh “just the fellow to 
hhelp me out.” 


[HAVE ground the valves with car 
borundum dust and on a stone," he 
said, “but they seem to leak. T want to 
knovr what you think about this.” You 
seem to nur engines pretty well. 
Orelse you would have broken them down 
Jong ago. It may be that I am not doing 
the job thoroughly enough. You see 1 
deal of trouble lately. 
Wis lee sil my wil otis She 
ers Minnie (my wile) a little, espe- 
cially in the evenings. So next morning I 
‘haven't got my mind on the job, 
“Better write me direct to. the 


‘The letters were in every conceivable 
form. More were in longhand than i 
type: more in (Continued on page 17!) 
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New Air Liners 


and “Flivvers” 


‘The latest type of Rohebach “Roland 


tafe ns any motor cat 


‘ee comfortaie berth 
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a 


Babies Barn Today May See~ 


Cities of 30,000,000, Skyscraper Sidewalks, Roof Top 
Airports and Food Piped As Water Is Today 


continuous stream of moving auto- 
‘mobiles. Farther from the ground 
{han the Panis ie abows the Hudson 
iver at the highest point, they were on 
no natural crag. ‘They were looking down 
from a window on the twentieth story of 
a New York hotel—not a fabulous builde 
ing of a hundred years hence—but a 
matter-of-fact structure of tod 
Dinner was served in. their 
room, ‘The fish had traveled more 
‘than 6,000 miles to reach them— 
‘Alaska salmon. ‘The steak came 
from a steer raised near the Mexi- 
ean border, shipped 
finished 


ROM the height of a t i 
EF: etre nek fet Sen an 8 


hows kn ere 
tor ears to reach the metropolis, 
Frut from Southern California, 
vegetables. fro 
irom Italy, “And the e 
Munna! Tai 
lad—no oking—were laid on 
the other aide of the world, in 


By MYRON M. STEARNS. 


How will such an enormous city be 
cared for? 

Chicago, Los Angeles and Detroit will 
have population problems almost as 
serious. Other great _cities—Scattle, 

jalveston, perhaps Charleston, 8. C..— 
likewise have had to turn to modern 
nce to solve difficulties of congested 
living. - 

‘The population problems of every 


Hiuze engineering projects of court, 
will have been carried out to provide the 
immense city of the future with an 
abundant water supply. But unless one 
should visit the great Makes and 
irs of that day, it i likely that the 

dams and tunnels and. aqueducts 
ill be little better known than ix the 
cighteen-mile Shandaken Tunnel of the 
New. York water supply today. Far 
more amazing, perhaps, will be 

lines of milk, carrying 


from the dairy regions, 200 miles 


'N LARGE measure, probably, 
the fo ite will not be 60 
very different from w 
accustomed to today. 


Phere is a 


‘the “artificial sunlight 


that 
Professor Steenbock of ¥ 


cer scientists delve 


Chinn, early: two years before, aga ofthe tote efit ie by which Ov Reymond Peet Cal analysis of i 
Tt was good Mayonnaise, too, Johes Hehian bite made Baal pool of lw el Eeoaatns, §—Sigettive,proceanes, the further 


‘There was a knock at the door. Ey 
Tt was bell boy withaletterthat —_ ¥% 
had traveled 3,000 miles to reach 
them in little more than two days. 
Tt was the air mail from San Francisco. 
After dinner, the travelers stepped on 
‘a Tittle covered platform and dropped 
three hundred feet to the ground 
Merely a commonplace express elevator. 
Tn a city where such wonders are 
already taken for granted, what will 
conutions be in another ‘seventy-five 
years 
Tet us suppose one of the men is 
eighty years old. Every one of these 
marvels has come about during his ife- 
time. He may wlson who is 
ie, ay ie tre ny mas 
eighty, the end of the century—2,000 
D.—will have come. Only a lifetime 
ray! Will that lifetime see as great 
ianges us the Inst—or still greater? 


NEWYORK CITY in another seventy- 
three years, according to the scien- 
tific calculations of Dr. Raymond Pearl, 
Director of the Institute of Biological 
Research at Johns Hopkins University, 
will be more than twice as big as it is 
today. ‘The city proper will have a 
population of 18,948,000. In the area 
described ax “Greater New York” there 
will be 17,797,000 people: and in the 
suburban ‘area the total population, 
according to figures based on the law of 
growth described in the June Porvtar 
Scuexce Mostuzy, will be 28,763,000. 


great city fall into three fields: Housit 
feeding, and ion, ‘New York 


nagine clearly today. But in all proba- 
iis waters wal ee 
ot pressing—just as they are today. 
Probidas of ecling have to be solve 
bere people can even tov cy 
Py gg age 
problems also have to be met. 
‘Transportation of food and transpor- 
i i 
Re sensity omnis ba eae 
tion of people goes forward, in con- 
feels emer ly en comions 
intolerable. ‘That will be as 
Gaeiisteen endl grat geenalaon 
eal oa if 
will get into some terrific traffic jams! 
‘When, for instance, they have to fly over 
the city for miles before they find a si 
public landing-stage with room left for 
them to park on. Or they may have to 
stand, packed like sardines, for three 
quarters of an hour, evening after even- 
ing, before they can fight their way onto 
esos olin gets mth Sates alae 
Oe ee of feeding. 
TALE take wp the matter 
How will thirty million people in the 
Greater New York area of 2,000 A.D. 
get their food? And what will it be? 


they find they must go before 
they reach the ability to repro- 
duce Nature's own processes. 
‘On the other hand, Professor 
Edgar M. East, of Harvard University, 
points out that foods will probably be 
much Jess varied fifty or seventy-five 
est from now than today. There will 
der use of cereals, but not 0 
pesteuly be ives Of veestaon Fr 
ly be true of vegetables. Fruits 
will have tended to “standardize,” with a 
few varieties like apples and oranges, or 
emily cionents cr see an tropical 
luct, far outstripping all the rest 
‘The tise of meats, fil 
foods will probably hi 
greatly, Seventy-five years 
‘before the Civil Ws 
menus, Professor East points out, li 
fa variety of game that would make an 
epicure’s mouth water today—some 
filty varieties. Food is most varied when 
‘a country is new; as the population in- 
creases, certain staples of diet come to be 
more and more used. ‘The New 
Yerkes of 000 A.D, wil probably ext 
‘quantities of le fron 
Seema con Ripa corn. 1 
can be grown c ought in large 
‘quantities from lands now only partially 
productive in the South. Or perhaps it 
may still be wheat. 
Charles P. Steinmetz, the great clec- 
es eee am tak 
lay laboratory products would supplant 
the present round of meats and vege- 
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tables, He visioned huge 
protein farms constructed 
underground in layers, 
sunned with artificial light. 
‘The English scientist, J. B. 
8, Haldane, pictures the day 
of synthetic foods, chem- 
ically produced, in his book 
of the future—*Dacdalus. 

But these visions are_not 
likely to materialize within 
seventy-five years. 

‘To be sure, ground that 
is today going to waste will 
be used for agricultural 
purposes, just as in Holland 
and Belgium and Germany 
every strip along the road- 

made to bear its 


But the plants them- 
selves, in spite of all that 
Burbank and his followers 
have shown us, will not 


Dr. Willian 
Bayes Th 


ipson Institute of Plant Re- 
points out that it takes some 
Tike fifteen years to find, try out and 
troduce on a wide seale any improvement 
ina staple like wheat. 

Our children and grandchildren, he 
predicted to me, will be eating food not 


particularly different from much 
found in the world, tov 
preparation of that food there will be a 


ireat difference. 

Many people believe that skyscraper 

hotels, ngs 

iliy approaching their limit, of 

- But one of our greatest archi- 

farvey Wiley Corbett, of New 
iy» said to mes 


ON'T think of skyscrapers in 
‘ms of the men who build them 
‘an idea of what a city 
e y Took Tike.” Think ot 
future cities oF groups of skyscrapers, as 
think of coral islands of trees, with 
ian. beings playing merely the 
‘of coral insects, oF of the sap that 
trees. Compare the New York 
to a coral reef, or a bunch of 
skyscrapers to @ grove of trees, and you 
can get an idea of how 
ce New 
‘ork will grow and change 
u another three quarters 


He added that no one 
ean yet prophesy what 
height buildings w i LT 


that in all 


ight. 
not heyond possibility, 


Politzer Building in Parke 
Row. Several of the great 
architects of that day were 
present, and they agreed 
the building marked the 

jt of the height that 
skyscrapers could attain. 
‘The physical problems to 
be overcome, the struc- 


POPULAR SCIENCE MONTHLY 


blems, were so great that they 
thought man could never build higher 
than that. Yet today the Woolworth 
Building’ is more than three times as 
high. And every decade sees the limit 
advanced,” 

Building restrictions in New York 
City, to be sure, just at present make 
uch taller structures. seem unlikel 
But Mr. Corbett pointed out that limita- 
tions of. the height of buildings come 
merely in response to the needs and 
demands of the moment, and will be 
wiped out again as soon as new needs 
demand greater edifices once more. 

‘While some buildings, 

at least, will be far taller than the world 

ws today, man 
single apartie 

high and covering an ent 

be nothing unusial, Some may house 

10,000 oF more people, and supply 

with food from a single kitchen. Perhaps 

there will be Government. inspectors on 

hhand to see that all food is treated with 
te, oF 

‘chemical, 

Silcwall brkiges ined of fot 
above the streets may be used in this 
New York of 2,000. We can already sce 


re 
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their first beginnings in the 
cceasional high — bridges 
‘across street cliasms, from 
‘one office building to an- 
other in lower Manhattan. 
Building permits have 
ready heen granted. that 
will ‘mean more of these, 
further uptown, in the im- 
mediate future. From the 


r 
400 to, 500 feet in the air 
vill join building to build- 
Tg for blocks, even miles, 
Roadways will probably 
cross the street. from 
to side, high in the a 
Already’ an Englishma 
Lord. Montague, has proposed. viaducts 
running 200 feet above the present street 
level for London, But this development 
‘would shut off too much light from the 
street below, and render the chasm itself 
practically useless. New York's elevated 
railroads now seem doomed for th 


Sar hove the Iocan 


AS, 20, the prosentlevel streets, the 
ised 


sidewalks will probably be 
the second story level. to per 
stream of one-way traffic, utilizing all the 
space between the buildings. But the 
‘main transportation system will probably 
he underground. Subways and railways 
will be supplanted by a whole network of 
vehicular tunnels along the main arteries, 
A portion of the whole ity, will hn 
* dug in,” or gone underground, just as ix 
already’‘the case, of parts of ‘the Wall 
Street district, ‘The intersection problem. 
will have been overcome, in part at least, 
by carrying one artery above the other 
at all main erossings. 

Streets on five levels have been proph 
cesied. At frst this seems very unlikely. 
but if we stop to think a moment we find 

wt to a surprising ex- 
ant the condition hi 
already come close to 
existence. If you stand in 


front of the Grand Ce 
tral Station, there is 
viaduct over you. ‘That 
is one level. Forty-second 
Street its is on the 
second level—the groun 
ive. Go. down fi 

Grand Central Station, 
aud you find trans blow 
the present level of Parl 
Avenue, ‘They are on the 
third level. The “lower 
evel” suburban trains 
are on still a fourth level 
down. About on. this 
same fourth, level is the 

ington Avenue sul 

way. And another flight 
down—fifth level—is the 
Queensboro subway. 
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HLM. Armitage, hortcuituriet, holds « burlap bend around 
‘range tre infested with manly tagh which ewarm tothe War 
Saverabie piace to lay tage. There ladybugs, taled forthe por 
fone, attack and destroy them. On the band are inant hot 


feat the trees in Ca 


Ladybugs Bred to Slay Pests 


Australian Beetles Grown by Millions in California 
Nursery for War on Insects That Ravage Orange Groves 


UST a few days ago, a county plant 
expert walked into a southern Cali- 
fornia orange grove to a tree whose 
nk was spotted with tiny black-winged 
insects, and suapped open an inch-long 
je he had in his hand. Out 

mong them one of 
Tt was the four 


Dug, deste 

Perhaps you have th 
familiar ladybug as a winged, creature 
hose only mission in if is to “fy away 


home,” nursery thyme style. But sucl 
importance do plant growers attach to 
have started 


this tiny beetle that they 
one of the most unusual farms in the 
‘workd—where ladybugs are raised by the 
mill entive care of experts! 

orange growers be- 


le-like insect in their groves, they: 

knew of no way to combat it.” Ti 

white mealy bugs overran 

destroyed them by sucking the sap from 
‘The bugs wore a heavy 

protected them perfectly 


or aoe sree, plant lice 
that ants keep as "cows," “milking” 
them for their honey and incidentally sav- 
ing the plants. Perhaps there was a kind 
of ladybug that. would eat up the orange 
tree enemies of Californi 

They found it in Australia, hiding 


By ARTHUR A. STUART 


beneath the im 
of Cryptolae 


in thousands of redwood trays 
tilled with prepared soil, ‘in 
temperature-controlled -ro6 


y to receive wai 


sncaly bugs that would serve 
peculiar purpose—induce 
ladybugs to lay exes. 


0 ladybugs, 
t the end of a week 


ultural Department, 


‘Albert’ Koebele,- working 
for the California and U. S. Departments 


of Agriculture, discovered it and broug!'t 
back cases of the beetles—ladybugs, 
irse, are really not bugs at all—wl 
thrived on California mealy bugs. Bet 
in such small numbers, they could not 
keep pace with the orange tree scale. 
So at Rivera, Calif., in the heart of the 
infested region, the la 
established to grow the 


November whole potatoes were sprouted, 


the ladybugs we 


their descendants lived, there would have 
been 100,000 children’ of each ori 
ten parents by the third generat 

month and a fulf later. ‘This generation 
was the one that gained control over the 


pests. By the time you read this, the 
mealy bug plague is likely to be a thing 
of the past. 


‘The average production of | 
is now 50,000 a day! 


pigs 
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‘The plane seemed to seme at once 
that "a guiding and po. longer 
(easped he contrat sick, "Tt right 
‘Wing dropped: it went nto « Fight 
Yum, ‘then quickly Into & spin 


‘Tails Up! 


A Test Pilot’s Thrilling 
Ride in a Bucking Plane 


By CY CALDWELL 

The story related here by Mr. Caldwell, a 
veteran fest pilot, is based on the actual expe 
rience of one of the men whose job it is to put 
new and untried planes through their paces 


® ‘OLY mackerel! What's the matter with him?” 
shouted the general manager of the airplane factory 
‘as he watched the company’s latest production, a 
huge monoplane, on its first test flight. 


‘The chief engineer turned pale as he saw the plane glide 
toward the fight Seid with motor guaniog nt halt oped, ud 
‘skim across the ru ‘at eighty miles an hour. For a moment 

m, then ad 


Here, Benson!” he shouted to the assembly 
the rest of those fire extinguishers and two 
‘And Smith—phone for an ambulance. 


With the general manager seated beside him, and with the 
foreman and the men with fire extinguishers piled in the rear 
seat, the chief engineer drove at full speed across the flying feld, 
and stopped near the end of the run 

“Spread out,” he ordered, “and if he 


‘Now what's the matter with him, any 
how!" the general manager repeated, puff- 
ing nervously at his pipe. “He can't seem 
to get the tail down. ‘Soon as he shuts off, 
the tail goes up—did you see it?” 
“I did,” the chief replied grimly.“ 
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The +. a large fleet-spotter built for the Navy, 
io pete Seree te 2 re 
‘The nose of the machine inclined more and more toward 
the earth, while the tail ros higher and higher, until the plane 
was nearly in adive. Then the motor roared into full power, and 
the nose leveled off just before the plane reached the groun 
at which moment the pilot again throttled his motor. As. he 
did s0, the nose again dipped slowly toward the ash runway, a 
foot below, the tail rose, and the wheels touched. ‘The machine 
bounced, the motor roared on again, and the plane shot past 
the men scattered about the end of the field. It leaped into the 
air, barely clearing @ line of telephone and light wires that 
bordered the field. 


“SUVHERE'S that ambulance?” groaned the general 
manager. (“He's going to crash, sure! Did you soe those 
elevators way up? He was using all he had, Sure your center 


“I's that con- 

slipped forward. You know we had 

to pat in over 400 pounds of sandbags to replace the weight of 

gamer, machine gun. ammunitign, and radio equipment-417 

pounds in the rear of the gunner's compartment, just balances, 
it slid to the front—I wouldn't be 


eeu 
anyhow: and, having become one, what had made him do 
whip-stall—which undoubtedly had shifted the ballast. 

fe had taken the plane up for its test flight, had 
flown it without difficulty, had tried turns and glides. Every- 
thing had been all right, until he had tried to stall—palled the 
nose up in the air until all flying speed had been lost. Then he 
had Kicked on left rer, te plane had whipped around and 
done the first half-turn of « spin before it dived straight down, 
‘and then had come out level—very slowly, and only after he 
had advanced the throttle and pulled back on the control 
column, 

He had heen mildly surprised at that. From the way the 
stabilizer plane was set, the machine should have taken its own 
sliding with motor throttled. He throttled again—and 
watched the nose dip farther and farther downward, until it 
pointed almost, vertically to the ground, ity tail cocked up to 
the blue sky. Although he pulled back on the elevator control, 
wl tes the up and down movement of the plane by 
changing. 


‘the angle of attack on the air, no appreciable difference 
was noticeable in the angle of descent. ‘The plane still dropped 
like a stone. 

He was an experienced and capable pilot, one not easily 
flustered. He knew that if the tail would not drop level by 
palling back on the elevators, it would drop if blown down by 
the force of the slip-stream from the propeller on the raised 
control surfaces. So he advanced his throttle until the motor 
‘was running full speed. ‘The plane came slowly out of its dive a 
few hundred feet above the ground, and sailed on serenely in 
normal level fight. Up. 
to 2,000 feet the pilot 
aoe cel 
fied been deftly removed 
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from that airplane! All that it possessed 
wrth motor throttled was an insane desire 
to hurl itself nose first against the world! 

‘The pilot took a handkerchief from his 
pocket and mopped his forehead. How 
‘could he land if he couldn’t shut his engine 
oft pitt the tl going wo? 

lew around the field grappling wi 

his problem. ‘The controls were all 
he could look back over the fat, swelling 
wing of the monoplane and see’ the ele- 
vators and the rudder move when he 
moved his hands and feet. But something 
had happened. Obviously, the ballast in 
the rear cockpit, must have slipped. for- 
ward, throwing his center of gravity, or 
fore and aft balance, away ahead, making 
the plane nose-heavy and taillight, 


UT explanations are usually easier, to 
find than are solutions, as he soon dis 
covered. As a jar had shot the ballast 
forward, he reasoned that another jar 
should shoot it back. So he proceeded to 
supply the jar, He put the motor on full 
and dived slightly to get up speed. Then 
he pulled back on the control wheel until 
the plane almost stood on its tail. ‘Then, 
before it could lose flying speed and stall, 
hhe pushed forward on the control wheel, 
Yith motor still fall om, "Phe plane, hung 
for & moment, dropped its nose level. 
hefore it had dropped far below level, 


thinking that the ballast had slid back into 
place. “Got you!” he thought. " You blank 
lank ballast!” But a moment later, when 


he throttled down ayain and tried a. glide, 
the machine dived for the ground just ms 
it had done before! 

He was in a bad fix. and he knew it, ust 
ascertainly as though he had crawled back 
into that cabin in thefuselage, he knew what 
hind occurred. The ballast ‘not only’ had 
slipped its lashings and slid to the front of the 
‘qunner’s compartinent—it had shot right 
through the little tunnel that communi- 
‘the cabin was almost a foot lower than the 
flooring of the gunner’s standing place, it 
was manifestly impossible to jump it up and back. He could 
slide that ballast back to the Tear of the observer's cabin; he 
could loop and let it fall on the roof. But he could not shoot it 
up and back, Where it was, it would stay. 

He knew he could not glide down after the usual manner, 
with motor throttled down, and the machine making a gentle 
sixty miles an hour. His one chance would be to fy down, with 
engine over half power, land very fast, say eighty, and hope 
tor the bat what would the Lest et Bosoon be the ap 
streain stopped pounding down on the tail the light tail would rise 
likea rocket, the nose would bow to the ground—and the machine 
‘would somersault at eighty miles an hour. 


DDQun became, the motor roaring meriy, the nose just a 

ttle below level. A few fect from the ground he was flying 
tail up at over cighty miles an hour, a speed that would have 
taken him across the small factory field and into a line of frei 
‘ears on a siding at the far end, even allowing that the plane didn’t 
somersault. He breathed a short and fervent prayer to the gods 
of the pilots, whose names are Luck and Experience, named in 
the order of their importance. 

"The gods whispered to him not to land that time, and he 
didn’t, "He gritted/his teeth and shoved the throttle forward as 
farasit would go. ‘The tail fell, and the plane shot up and roared 
over the telephone wires. 

‘The pilot glanced foriorly over the se, He could ss the 
general manager and the chief engineer in their ear: he could see 
rechanics scattered along the edges of the runway’ he could 
see a closed motor car that looked surprisingly like an ambu- 
lance. A man in white was standing beside it looking up. 
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Up he went, turned straight for the course, and tried it again. 
‘This time he was making about seventy’ with the tail nearly 
level. Just as the wheels touched, he throttled back to see 
what would happen. If the jail stayed down he would switch 
‘off and let the plane run—even if it did bump into those cars; 
but if the tail went up—t The tail did go up. so he put on the 

i '—just in time. ‘The planerose. Again helooked over 

wasn'tan ambulance! It was the baker's wagon. 
And that man in white was the baker's man. But they 
probably sent for the ambulance. Perhaps he'd better 
until the ambulance arrived. 

He thought of one possible way out—a slim chance, but 
worth trying. _ In the observer's cabin was a dual control stick:or 
rather, there was a fitting for a control stick to g0 into, for he 

hhimself before the flight—to make sure 
it should not interfere with anything. His caution had beet 
undoing, for he could not move the controls with that short 
control-socket. He needed a stick for leverage. He looked 
‘around him desperately. ‘There was the fire extinguisher. If he 
could take it apart—but it wouldnt ft the socket. Not a tool 

‘Meanwhile he was climbing, getting as far away from that 
hard ground as he could. Up to 5,000 feet he went. If he could 
climb back into the observer's cabin and shift the ballast—t 
Easy. enough to get back, by sliding down over the wing and 
ccutering through a trapdoor in the roof of the cabin, But what 
would the plane do meanwhile? He took his feet off the rudder 
bar. his hand from the stick. Slowly and with some digni 
the plane turned to the right, the right wing dropped. ‘That was 
its nature from the way it was rigged. Aud that was what 


up 
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‘world happen if he let go and climbed back into the observer's came out level not more than 5 
cabin, And the next thing would be a spi “Phew!” whistled the pilot. 
But it was his last chance. He leveled the plane; then pr Perhaps, after all, he thought, he could land the thing as it 
into a left turn. He knew it would take a few momen was. There didn't seem to be anything else to do. If he tried 
urn of its own accord to the Fight. again to throw those bags back the ship. w go into 
time to lose. Unfastening his safety belt, he another spin, and back the bags would come. No use. Still, 
mpered like a squirrel over the swelling top of the wing and he would have to land with the motor almost full on, to keep 
disappeared in the little trapdoor. ‘The plane seemed to know the tail down. He th ld Royal Flying Corps term 
at once that the firm guiding hand no longer grasped the control denoting high spirits. boys used to say when 


feet above the ground! 


stick. -Swiftly it went into the right turn, then into a spin. they were feeling good. his plane must 

Meanwhile the pilot was frantically hurling sandbags up bea spirited ereation, for it was c ils Up,” For fair 
through the runway tunnel into the guiner’s compartment. As "Now for it! He turmed toward the course, throttled his 
he felt the ship start its turn he grabbed the empty motor as far as he dared, and went drifting down ata good 


stick socket. But tug as he he could 
he attacked ¢) and had thrown half a doze 
up through th 
dropped, and. th 


seventy miles an hour. “Luck, stay by me!” he breathed. 
Down he went. Just as the wheels touched he switched off to 
avoid fire, braced himself, and waited. He did not wait lo 
Up went the tail: into the ground went the nose. A graceful 
rsault, and the hig ship las 


e sandh 
me slid nm again 


a d_ mechanics 
d him, the pilot was lo his belt, nd as 
desperately tothe whirling wing. ‘The nose now pointed the wreck. he dropped from his upside-down 
ically downward, and the plane was spinning erazily his head and his hands thumping the ground, Te 
The pilot pulled his legs through the hole, clung for & second, scrambled out from beneath t Stood erect, fond 
and then shot down into the cockpit. His head slr hime larg into the tight 
the rudder ar, his logs were around the stick. He Where's the idiot who tied that ballast in? 
have too many’ arms and legs for the narrow space he was in. pilot. ""Where is he 
But at fast he got himself untangled.. ‘To straighten the rudder "The general man ated at. small overall-lad figure 
and put the control stick neutral was the work of a moment. disappearing across the held 

e plane stopped spinning and went into a dive, from which it ere he goes. He's just resi 


Huge Beacons on Wheels for Air Defense 
Nix 


de 


Army 
ment in wartime, an 
Eastern Const 

Their five-foot drums, of lightweight, alumi 
num, throw billion-candlepower beams) for 
thirty-five miles. ‘Ten miles away from_ on 
you can newspaper by its light, Each 
df the huge projectors is mounted on an autor 


The traveling searchlight unit, The 
Truge lam is Beneath the tarpaulin 


mobile chassis, and is readily unloaded by 
hand at its destination, A special motor that 
runs for hours without overheating turns the 
generator that furnishes electricity to the 
searchlight, and runs the automobile also. 

ear its source, the dazzling blue-v! 
of the searchlight has the same intensity as the 
noonday sun, ‘There is only one more powerful 
searchlight in the world: 

candlepower Sperry light recently perfected 
under Army superv 


points, ready to be rushed 
listening devices warn of 
approaching air raiders. 


POPULAR SCIENCE MONTHLY 


Treasures from the Sky 


Meteorites Crash ‘to Earth with 
Gems, Precious Metals and Secrets 
That Have Been Applied in Industry 


By NEIL M. CLARK 


Colby—a speck on the map in cen- 

tral Wisconsin boasting less than a 

thourand souls—bad been celebrat- 

ing well but none too wisely. Home now, 

he leaned against the door jamb to steady 

his log abithefore going in to supper. 

His uncertain gaze drifted off to the north 

and there was caught by something mov- 
ing in the sky. 

it have been a fire balloon, judg- 


I WAS a holiday and a citizen in 


ing by the site, But no fire balloon ever 
dreamed of traveling half 90 fast. 
“Whoosh!” 
Hardly had the man seen it, when it 
shot past. 


HERE came a tremendous 

sion, Doors rocked, windows rattled, 
the very ground trembled. In a flash, 
the unsteady citizen remembered some 
thing: the country whose birthday he had 
then celebrating was at war; the enemy 
was rumored to 
runs "that could "shoot 

and miles, 


unt be yelled, gal- 
vanized into frantic ac 
tion, “The Huns are 
the town— 


those wanderers of space, 
‘a meteorite, It fell in two 

ieces, the smaller weigh- 
‘ng eighty pounds, the 


larger 130. ‘The latter landed inside the 
village limits with such momentum that 
iL buried itself five feet in tough lay ao 
ve been fully 
ll for anybody in 


ites have a vast new signifi. 
cance. ‘The other day a drill was broken, 
(600 feet underground in a test boring in 
Canyon Diablo, Arizona. A simple acci- 
dent. Yet scientists of several countries 
fare wondering just why that drill broke. 
Furthermore, a group of practical mining 
men believe its breaking signifies that 
their fortunes are made—for they expect 
to find platinum in paying quantities at, 
the 600-foot depth. 

‘That is the latest chapter in the 


‘Phterap® by Pel Stueum af 


Digging the 150-pound section of the Colby, 
‘Win, meteorite, one of two. pieces which 
‘rove five fet inta the hard, rocky grou 


history of Coon Butte, or 
Meteor, Crater, where it iy 

lieved a gigantic meteorite 
buried itself at some past 
time, ‘The broken drill is the 
first positive indication that 
the main mass of the me- 
teorite may have been lo- 


If actual mining, prepara 
tions for which are going for- 
‘ward, proves this to be the 
‘cave, Wwe shall have fresh evi- 
dence that truly we live 
hazardous and — surprising 
‘world, since the very heavens 

‘open and. bombard us 


eatin he numa epi with, “projectiles” weighing 


hi ‘of thousands ol 
tons A. meteorite such as that auppowedl 

hidden under Meteor Crater coud if { 
dropped in the ocean, cause one of the 
most colossal tidal waves ever known; or, 
ing on land, could devastate the 
fairest part of Chicago or New York, 
and kill thousands of people (nerhapa 
hundreds of thousands) twinkling 


Africa indicates that it has ee at 
least one other time. 


ETEORITES have been fasei 
‘and puzzling objects of conjecture 
for centuries, but hitherto they have 
always been of rather modest size. People 
have woven myths about them, and 
have worshipped them, but only recently 
haye scientific men begun believing in 
‘them, When Thomas Jefferson was 
president of the United States, two Yale 
professors described a shower of stones 
observed at Weston, Mear- 
ing of it, the President remarked 
“They may be right: but it is easice 
for me to believe that two Yankee pro- 
fessors would lie!" 

Dr. O. C. Farrington, Curator of Ge- 
ology’ at the Field Museum of Natural 
History, responsible for the most repre- 
sentative collection of meteorites. in 
existence and one of the greatest author- 
ities on the subject, told me this story, 


and many more, while explaining the 
history of various meteorites behind the 
museum glass, 


“Jefferson's attitude,” Dr. Farrington 


said, “was the usual scientific attitude up 
toalmost the beginning of the Nineteenth 
Century. Today, of course, there is no 
room for disbelief, and meteorites are 


png ge Aa i 
eagerly sought by museums and men of 
so that anybody who 


f the most desired, yet most elue 
sive, of these prizes is a lost meteorite of 
unusual size, which Ties buried in th 
somewhere ‘in Nevada, One 
evening forty-five years ago, @ g1 
ers loitering in silver mining camp at 
carora, in the northern part of the 
state, were startled to see this vi 
fiash through the sky tocarth. ‘They were 
sure it landed in Nevs ce then 
re and 
‘The latest searching 
headed by Dr. Chester A, Reeds, 
American Museum of Natural 
tory, hus just. returned empty 
expedition set 
response to an. apparently well- 
report that the meteorite lay 
a haystack yard in Jackson 
not a trace of it could 
Dr. Reeds, however, 
we the quest. In the vicinity 
he points out, are many 


ii 
handed. Although th 


Valley, Nevads 
be found. 


prize may be hide 

VIVID idea of how a large falling 
he sky was 
i engineer 


‘earora in 1882: 

“Twas in the open and looked up and 
saw what scemed to me a coil of smoke of 
1 peculiar color, much like molten gold, 
Te was not in a straight line, but seemed 
to have convolutions. I was astonished 
at the sight and for a moment was tinable 
tocomprehend it. Idid not see the meteor 
itself, but only’ the cloud left by its 


Dasa. 

‘What, after all, are meteorites? Where 
dl they come fr 
fragments of broken-up wor! 
ties, previ ir fatal collision with 

‘earth, 
Wy do they bump ins ae they do? 
Are we carth-dwellers in any danger 
because of them? 

YA revised conception of space within 
the solar system,” said Dr. Farrington, 
“is one result of attempts to answer 
these and kindred questions. We sed to 
think of the earth traveling its orbit in 
solitude, its nearest neighbor the moon, 
a quarter of a million miles away. We 
know now that this idea is false. 

“Indeed, the earth actually might be 
compared to a man in a mosquito-ine 
fested swamp, s0 thick are the swarms of 
minute “earths” through which we move. 
Only the surrounding atmosphere pro- 
tects us from incessant pelting by particles 
‘of matter from the size of a pea upward, 

“Most of these masses of matter are 
tiny, perhaps no bigger than a mut— 
*gnats’ of space—and are consumed in 
the earth's atmosphere in brief trails of 
glory. We know them as shooting stars. 
ALis estimated that at least tirenty million 
‘of these particles flash out their exis- 
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tence in the earth's atmosphere daily. 

“There are other and far larger masses 
of matter, the asteroids, or planctoids, 
hundreds of which have been identified in 
recent years, The planctoids are like 

jniature planets, and probably vary in 
diameter from a few miles to a few hun- 
dred miles. None, so far as known, ever 
collided 


shooting stars and planetoids. Unlike 
planetoids, they do collide with the earth 
frequently; and, unlike shooting stars, 
they are to larg to bura up before reac 
ing the grou 


that meteorites 
mint be oversize shooting stars. Dr. 
Farrington doubts that. His reasons are 
‘incing. August and November, he 
points out, are the months of greatest 
ivity, but May and June 


‘A section of Willamette Valley meteorite, ia. the 
‘American Museum of Natural History, pottabed and 
‘Sxched to show ita strange rock and metal formation 


Furthermore, a majority of meteorites 
‘and between noon 

any falling-off in_shooting- 
He thinks it 


possibly the 
fragments of larger bodies, perhaps of 
disintegrating planctoids, 

eB of course,” he ads, 
‘obody is certain of the commonly 
accepted theory that meteorites are small 
parts of our own solar system, perhaps 


nobody 
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left over from fragments drawn from the 
sun when the planets were formed. One 
‘who recently has taken exception to this 
‘view isthe Austrian geologist, Dr. Robert 
Schwinner of the Karl-Francis University 

Graz, He suggests instead that the 
reison for their appearance is that our 
earth now is passing through a part of 
space where a vast heavenly catastrophe 
occurred millions of years ago, when two 
‘small stars collided. ‘Our solar system, he 
says, is drifting now through the part of 
space strewn with fragments of the 
colliding stars, ‘These fragments are 


meteorites. 
Are meteoric collisions with the earth 
frequent? ‘The number has been est 


mated by recording all known falls in & 
given area, like France, during « certai 
period, and from that computing the num- 
her for thewholeearth, assuming that one 
placeisaslikely as another to be the scene 
‘of a metcorite’s fall, It is supposed 
that about 000 meteorites fall yearly, 


[OST ‘of these are never seen or 
recovered. For one thing, three 
fourths of the earth's surface is under 
orite would as soon, 
acrowied street 
1! For 
another thing, many meteorites look 
like common stones and, unless seen to 
fall or examined by an expert, 
never be identified, Many meteori 
too, fall with sufficient’ velocity. to 
bury themselves, as the giant of 
Meteor Crater is supposed to have 


done, Furthermore, if the material is 


436 meteorites 
‘were observed fo fall and reported between 
the years 1492\and 1921, ‘The total of 
known falls, whether seen or found, is 
about 850, 

teorites not scen to fall,” Dr. 
Farrington explained, “‘are identified by 
peculiarities in composition or structure, 
hhy the shape, the pitting on the surface, 
the crust, (formed by fire while the mass 
hhurtles through the earth’s atmosphere). 
and occasionally by the presence of 
materials not found on the earth. An 
expert is not fooled by cinders oF Spock- 
marked” stones which people sometimes 
pick up and try toll, hunking them real 
meteorites. 

‘Nickelron is specially common in 
the genuine meteorite, and modern ine 
dustry has reason to be thankful for the 
fact.” You see, museums slice up their 
specimens and distribute pieces, in order 

‘a great many people may study them. 

A Philadelphia concern once had the task 

of slicing a nickel-iron meteorite, and 
found it very tough. 

“Why,” somebody suggested, ‘wouldn't 

mn be equally tough it made in 


“Experiments proved the idea sound. 
The résult is not merely the nickel-steel 
used in industry, but also all the other 
alloy steels without which modera indus- 
try would be impossible: ma 
steel, chrome steel, tungsten steel, 


n those picked up in the 
neighborhood of Meteor Crater. It was a 
sturdy of them  — (Continued on page 176) 
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New? lying Battleship 


aes Fluge All-Metal Biplane, Tested 
Sor Cncle Sam, Carries Six Guns 
* and Four Tons of Deadly Bombs 
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‘oar Tandine 
sraceflly. Tt carves 640 gallons of gaoline and he acing eau of 800 rile, 
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Modern Magic in Light 


“Music” Played by Colors, Statues Dance 
to Help Solve Problems of Illumination 


HE marvels of light from its 
yesterdays to its present 
i with a glimpse of fu- 


ncredible, are shown to visitors at a 
jique permanent exhibition. It is a 
muscum and « laboratory with a factory 
adjacent, We see what has been, is and 
way be in the field of illumina 
ight used to be regarded as just some~ 
to sce by. Here 


dark 


ple have been 
room. They. hav 
Without a speck of visible 

‘Would you like to see 
candescent lamp of 1878 which ‘Thom: 
‘A. Edison. gave the world? Here it i 
Near by isa sample of red. whisker— 


modern illumination 
toa filament. We see 
fan interesting contrast in modernity. A 
giant lamp the size of a pumpkin and a 
dwarf the size of a pea. The big fellow 


‘uses 30,000 watts, emits 100,000 candle 
power or ten sunlight in the 
Sahara desert, and costs two dollars an 


hour to operate. The little fellow uses 
about one sixth of a watt, emits one tenth 
candlepower and costs ten cents a year. 
Both are shortlived freaks compared with 
the average lamp that gives us one thou- 
ssand hours of service. 


WE ARE visitng the Balison Light- 
ing Institute of the General Electric 
Company. Most of the basic scientific re- 
search for the concern is carried on else- 
where, Here at 
the place of practical application of dis- 
ccoveries, a free museum and a showroom 


By ROBERT E. MARTIN 


‘100,000 candiepower, prmpikin sie, incan- 
‘Gencent lamp, tom times sunlight, ad below 
WT pinpnint lamp of one tenth candiepower 
Upper eft corner of thos pase’ Five gi crew 
Feeding machine that makes 3500 lamps 
Say. Upper right: Inside the photometer, 
the large sphere, ace standard lamp and 
new ene.” ‘The gist Hooking in compares 
thas ight to see l the new tne ie perfect 


I the men here do 
ings in practical applica- 
hroeder, whose his 
tory of electric light has been published by 
theSmithsonian Institution; AL. Powell, 
rt in paint 


‘virtuoso of eye music and 
color values; Berthold Audsley, model 
maker and artist; L. C. Porter, wiso takes 
night flights in Government planes to see 
whether an airway is rightly beaconed. 
Imagine flying over your own lighting 


"Thes 
all sorts of weird and instructive shows. 
Someone flips a tumbler switch. With a 
slight buzz and clatter window curtains 
of the divided sort close and the audi- 


auditorium with a stage and 


pitch dark, 
op close in 
ner, Iti all done simply 
electric motor above each opening. Auto- 
urtaing are also used to shut off 
h surround the Institute audi- 
aatly furnished to represent t 
average home, including living room, din- 
ing room, bedroom, kitchen and bath, 
lighting are 
that the best 
which 


‘The sta 


VISITORS are apt te regard th 
matic curtains and other dev 
amusing tricks, 
know whether we are 
ific demonstration or merel 
stunt. A galloping flivver 1 
over a bumpy road 
light illusions. “A dancer performs 
grace and vigor. She is a plaster 
and all the dancing is done by the light 
that frolies over her. ‘Then thi 
painting of a ship at sea. Suddenly t 
ship is replaced by a tugboat. Nothing 
hhas been changed in the picture, but 
different color of light has blotted out the 
large craft and revealed the small one. 
Eye music is played on the fluted folds 
of the gray stage curtain. The tones, de- 
rived from the spectrum, red to violet, 
glow and fade, blend and dissolve har 
moniously one into another, make us sad 
and glad, dreamy and excited. Peaceful 
blue drifts into a romantic moonlight, 
which becomes luxurious purple, leading 
imperceptibly to an active yellow and 
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then to a trumpeting martial red. 
The eye music is accompanied 
with appropriate ear music of 
opera or symphony orchestra, 

The instrament of the new art 
is a color organ. Tt is a medium 
sized box with eight lever handles 
of rheostats to increase and 

ish light. ‘The colors are 


itorium stage, which, 
seen by the auilience, east 
slows on the curtain, It is 
prise to find that the individual 
lamp colors are simply red, blue, 
green and Powell impro- 
fe music accord- 


is music is not written. 


Perhaps some day a Bach of eye 
usie will devise a recording 
tem and compose works 
othe 


at 
‘may play on their own light 


ing systems are shown 
in the auditorium—direct, enclos 


All are in bowls, 
glare of un- 


shaded light—a prt 
which will be abo 


industrial room—a direct. glare. 
ick! huz!—The same light in 
4 frosted bulb gently diffuses il- 
. Does the color of walls and 
gelling, make much difference in ligh 
Watch! 
‘The white panels of thi 
versed, showing their slate-colored backs. 
light is the same but fifteen percent 
of itis wasted, absorbed by the slate col 
ry dark walls steal half to three-qu 
of all the light, ‘The moral is 
paint is cheaper than electricity and light 
‘wall paper will eut down the monthly bill 
for current. 


various rooms are lobes, two to seven 
Hest in diameter, ‘made’ of metal in 
flanged sections, Each has x curved hinged 
door besides other attachments. ‘These 
bes are potoieters, fo eas 
ht, ‘They are white ini, to reflect al 
the mh ‘lamp placed 
ares a 
cal ‘we want to meanure the total 
Output of a lamp. ‘The smallest sphere 
of two feet diamet 
tiny lamp of one candlepower intensity. 
‘Ths s the baste unit of light. Each inside 
acuare foot of the sphere receives an in- 
tcnalty of ene foct-candle or an amonal 
that is termed onelamen. ‘There sre 12.37 
quate fect of laternal area, 40 the total 
output is 12.67 Toot-candles in intensity 
of the sazse munber of lumens in amount 
nce the ordinary home lamp of forty 
watts yields about ten lumens per watt 
Heol touts iment or ore 
thi ies thao "he tie can 
cr lampy—probably sity times that of 
the actual tallow candle used by our an- 
cestors. 

Tet us look into the eyepiece of a pho- 
tometer and test our skills judge of fight 
values. A pink dot appears in the center 
Glallarge gow. We turn a thumb screw 
tintil we fade out the pink dot and produce 
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Now glance at this 
Tumen seale, We have done well fora first 
fempt—only four percent error. But 
the eye is the judge, will not even the 
expert's exe occasionally bring in a false 
verdict? Yes. Science has lately met 
‘overcome this eriticism. Here we have a 
square box the size of a large camera. It 
contains a mechanical eye which looks 
(er sphere and makes 
100 percent correct report. 
‘a photoelectric cell, the marve- 
lous device that gives us talking 
and televi 
Somebody says that while the modern 
ry times better than the tallow 


mM 


candle, itis sixty times lower in 
efficiency than the firefly’s lan- 
tern. Is that so? Yes, roughly. 
And is the difference accounted 
for by the loss of energy in heat in 
the ease of the electric lamp? No, 
the heat loss is small compared 
with the loss of invisible rays 
emitted at both ends of the spec- 
trum. In vacuum lamps only 
ight percent and in gas-filled 
lamps twenty-five percent of en- 
y is dissipated as heat. Most 
of the power escapes in below-red 
and above-violet unseen rays, 
Teaving us a small fraction of use- 
ination, 
Tight is @ mistake from 
the efficiency standpoint, Tt has a 
theoretical maximum of 265 lu- 
jens per watt. Yellow-green 
ight, used by the firefly and other 
wise insects, is good for 620 lu- 
mens per watt. Compare with 
this our ordinary achievement of 
ten humens—or twenty for high 
power lamjs—per watt. The 
White light, or so-called optical 
efficiency of the average lamp is 
six to eight percent, but com 
pared with the insect yellow-ree 
output i is less than two perent 
fe may note that gas-filled 
lamps, while wasting much more 
energy as heat than the 
type, surpass the latter 
nation, because the higher tem 
perature of filament permitted hy_gas- 
Filling results ina greater output of ¥ 


ET us rest our figure-laden minds with 


kee hgh locomoti 0 
under 200 pounds steam pressure, and the 
tura of aswitch illuminates a multitude of 
thumb-sise saints, in the stained glass 
window of a miniature cathedral, ‘The 
amiable toy artist is Audsley. He made 
that cathedral entirely with a pocket 
knife. Not long ago he built a 400-pound 
electric loco is home attic. Tt 
took some engineering to bring that model 
down the attic stairs. 

‘Such toys, eapable of real performance, 
serve a wider purpose than entertainment. 
‘They may be used for tests of principles, 
‘and materials. All kinds of new 
schemes may be experimented 
with in a tiny eathedral or house. 

Perhaps the most intriguing model re- 
produces an American street. ‘There are 
skyscrapers fully two feet in height, shops. 
with plate glass windows, 


in gloomy dimness. .Flip! Its cor- 

sereened radiance that 
reveals the architectural outlines and ac~ 
cents the stately pillars. This model dem- 
‘onstrates all kinds of street lighting an 
shop lighting with the relations between 
the two. What alm y has and 


mous White Way or theatrical section of 
ray. New York, is not the world’s 


HE Inge an inven, 
nind, seeking new ancl 
better wa to i td, 

hins not’ neglected football. 


Fast and accurate footwork is required 
by the Intest method of tr 


Northws A novel form 
of hurdle race peps up the men, ane 
teaches them to dodge opposition as they 


Dryer Makes 


While It Rains! 
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AUniversity of Washington fot 

layer comparing weights 
cf the sid. equipment andthe 
‘pew, Invented by ‘Coach, Bag 
‘how. Foam rubber’ reploces 
the” Sher” padding formerly 
teed. “The ow “armor” weight 
bee seven pound, ten pounds 
Yeas han the kd style oute 


Bs 
Hay 


A, 


Inventions Speed Up 
Modern Football 


race for a touchdown, ‘Tacklers have no 
terrors for them after they have learned 
toleap through boxlike barriers, 

Adjustable football cleats of bakelite 


they do not soak up water on 
a wet field. 
Gone are the old Ru 
players, with savage chrysa 
carrying 
‘pounds of armor. 
“old game of heavy 
has come & new g 
(of speedy scrimmage and ru 
hing. ‘The latest suit, invente 
by the coach of the University 
‘of Washington football tear, 
is only seven pounds, and 
aids the new method of pla 
‘The lightest uniform used pr 
ly weighed ten pounds 


the substitution of foam rubber for th 
Hes puting previosy sapioet. th 
new uniforms protect the players as m 
asth Taster. 


and curing process invented 
Arthur Mason, of Chicago. His extraor- 
dinary machine, he says, makes it safe 
and profitable to grow alfalf 


pour: the green, wet alfalfa goes into the 
device at one end, and from the other 
comes dried alfalfa meal. 


This revolutionary process, it is said, 
saves all the tender leaves that are 
richest in protein: the product contains 
‘one fourth more of this Valued ingredient 
for cattle food than sun-cured hay. 

may make possible a saving of mil 
of dollars to farmers in the South and 
East who now order supplies of 

cattle food from distant regions. With 
this device they could make their own. 


‘Above: The new harvester automatically 
ineding « motor truck. At lett ‘The dryer 


The unique artificial dever ¢ 
hay, alfalfa, clover, and +0} 

hour process, the inven 
sults in a richer 


crops & year inst 

Atala tobe dried is 
hy the machine into a mat « 
thick. “As told in Porctan Sctesce 
Mowtuty at the time of the first exper- 
iments with the new process, this mat 
passes on an endless belt through « hot 
air furnace 130 feet long. It is dry in 
thirty minutes. Then the alfalfa is 
ground into meal, and conveyed by an 
air blast into the barn or into sacks without 
handling. Sixty minutes is all that is 
required to transform the living plant in 
‘the field to dried meal in the barn. 


Gctober, 1927 


POPULAR SCIENCE MONTHLY 


38 


The Modern “/ceman” Arrives 


Intricate Tests Show Remarkable Efficiency of 
New Refrigerators—How to Select the Right One 


By Proressor COLLINS P. BLISS 
Director, Popular Science Institute of Standards 


OME with me to the 
Sage Research Labora- 
tories of New York 


niversity and Twill show you 
how temperature is made to 
order ina remarkable new 
La ee ‘ 

‘This unique place was de- 
signed with but one object in 
view—to find out all there is 
to know about iceless re- 
frigerators. It was built. by 
the Popular 
of Standards in codpers 
with New York University 
that you might have accurate 
and unbiased guidance in the 
selection of @ refrigeration 
system, 

‘A strange room is the con~ 
stant temperature chamb 
‘of the tests in 
this laboratory. Outwardly 
much like any” other room, 
it really is @ gigantic icebox. 

alls of eight-inch hollow tie 


covered with a five-inch layer of 
topped with, cement and cork til 
Around the inside walls are coils of pipe 
connected with the commercial refriger- 
dating plant in an adjoining room. 

Here elaborate tests, now going on, 
will provide definite and accurate answers 
to any questions 
iccless refrigerators, their operation 
relative efficiency as compared with 
ordinary ieeboxes, 

nN 


Orceu 
ige it by results obtained 


i 
in actual service, but with every mail 
bringing, an Increasing number of, ee 


by 
‘and electric space heaters, a refrigerator 
ider test. in our constant-temperature 
ber can be kept surrounded with 
any desired temperature from zero 
to 120 degrees for weeks at a time. And 
our regulation of the testing equipment 
into clone that the temperature will not 
vary from the desi more than 
one half of a degree. We can approx- 
mate the conditions in an overheated 
kitchen in midsummer or on a wind- 
swept porch in midwinter, as we like. 
Humidity—important in gaging re 
frigerator efficiency, because humid air 
transmits more heat into a refrigerator 
‘than does dry air at the same temper- 


‘checked with an elctic thermometer accurate 
1 degree. ‘The tiny thermocouples uwed cam be placed at any 
point desired 90 a1 not to interfere with the tet in any way 


precise 
final check on temperatures, we are able 
by means of amazingly accurate instru 
ments to test the temperature at any 
point inside or outside the refrigerator, 
to within « thousandth of a degree. 
Since a refrigerator is called on to give 
satisfactory results under many condi- 


Teslem refsigerators give 
(food. "This rerigeratoe 
to determine dampecse leit 


tious, there has been dupli- 
cated in our laboratories 
every reasonable cor 

nation of conditions the re- 


frigerator may encounter, 
and each re 


igerator tested 


rectly compared. 
The value of any icebox or 
iceless refrigerator is. pri- 
marily determined in the 
Institute by its ability to 


jn a temperature 
of not more than fifty degrees Fahrenheit, 
no matter what the temperature is out 
side the box, and by the cost of obtai 

ing this result. Almost any refrigerator, 


to fall down on their jobs and food is 
spoiled. 

Many factors affect the costs, of 
operation. One householder, for  ex- 
ample, may keep the refrigerator 
hot kitchen, Another may place 


er 


unheated pantry or vestibule. Food may 
hhe_ cooled to room temperature before 
being placed in the food compartments, 
or servants may leave doors standing 
pea for long periods and put hot food 
into the refrigerator. Since these factors 
cannot be accurately determined, the 
tests at the Institute assume average 
conditions as nearly as possible. 

Service expense and the life of the 
iceless refrigerator all enter into cost. 
Modern iceless refrigerators should last 
for at least ten years, and even at the 
end of that time the cooling unit will be 
the only part that will need a general 
overhauling or replacement, _ Service 
costs, as shown by the experience of 
many users, run approximately to $15 a 
‘year and consist, mainly, of repairs to 
ihe thermostatic control and belt drive. 


THE tests already completed indie 

"Tice ‘the inte “niventages ef 
iccless refrigeration, 

Chief among these is the steady cold 

within the food compart- 

‘ith an ordinary ieebox—eve 


nally does not deliver on Sunay. 
Experts on food preservation’ have 
found that fifty: degrees is the critical 
temperature, Food of all ki 
ept at or below this figure will be kept 
in good condition, whereas if the temper- 
ature rises even so much as two or three 
degrees above fifty the food starts to 
rate very rapidly. Bacteria mul- 
tiply by the Meat acquires a 
peculiar taste and a bad odor, Milk 
sourt Fruit begins to ferment or be- 


ordinary 


when first placed in the com. 
partments. 

Another advantage is the 
fact that with an ieckess re- 
frigerator you can produce 
many sorts of delicious frozen 
desserts, You can't do that 
vith an ordinary icebox. Then, 
the iccless refrigerator wil 
manufacture ice in bandy 
cube form for use in cooling 
drinks. Iee made in your own 
iceless’ refrigerator is cert 
tobe just as pure as the 
drinking water supply. You 

‘always be sure of equal 
iness, from ice bought 
side. A common trouble 
with the ordinary icebox is a 
logged drain with water flow- 
ing over the floor as a result. 
An jeeless refrigerator has no 
drain. 

In iccless refrigerators the 
tir in the food compartments 
always is drier than the air 


a 
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in an icebox. In fact, the refrigerating 
unit isconstantly removing moisture from 
the ox and, turning it into 
h collects on the refrigerating 
coils or tank, In time, this,layer of frost 
would become so thick as ‘to impair se- 
riously the efficiency of the refrigerating 
‘eis the frost is 
: le process of shutting 
ff the power, ‘The frost melts and de 
{nto a pan provided for the purpose. ‘The 
refrigerator is kept cool during this 
time by the melting of the frost. 
Many readers have asked us about 
installing iceless refrigerating units in 
iceboxes they already own. Our tests 
show that this can be done satisfactorily, 
Bforided the icebox, iss good, one. 
joughly speaking, no icebox that cost 
less than 8100 is fit for use with an iceless 


refrigerating unit, You may be getting 
along reasonably well with such a box 
merely because you do not expect very 
much in the way of results. A cheap 
box, even when filled with ice, will not 
hold the correct food preserving tem, 
ature. An iceless refrigerating unit 
Tosalled in auch. a box will run-up 
staggering electric or gas bill trying 
to maintain the proper temperature in 
spite of the poor insulation of the box. 


‘OW, as to the possible disadvantages 
of iceless refrigerators. One of t 

‘most often quoted is that ice produced 
in an jceless refrigerator has a 
taste, Our tests show this to be ridieu- 
lous.” Tce made from your drinking water 
niust necessarily be of the same quality, 
fand merely subtracting the heat from 
the water s0 that it turns into ice isn’t 
‘going to affect its purity or 

We believe, too, that. generally, speak 
ing, any good iceless refrigerator 
reliable than a new 
dio break at times, b 
vailuble to take’care of 1 
few ours lst for rep 
power failure are ex 
Fules, Tn much vases, the reserve 
Absorbing capacity of the iceless unit, 
will keep the box eold until the service 

in gets things going again. 
Fire hazard has been charged against 
iceless refrigerators, This possbility is 
extremely remote, ‘The refrigerant mont 
generally used, sulphur dioxide, i 

d the others, a 

chloride, ethyl chlo 
fre inflammable only unider @ particular 
set of conditions that could hardly arise 
in an iceless refrige 

And food contamination from Yea 
{rigerant isn't possible, Sulphur diox 
‘a food preservative, although not a 
preferred one, and the others would have 
ho effect. whatever. In any case, the 
‘Orlor of the escaping refrigerant. would 
indicate a leak long before there could be 
feoough present. in the refrigerator to 
dlamage the food, even if the refrigerant 
‘were poisonous. 

How noisy are iceless refrigerators? 

hat is a question which will 

be answered with great pre- 
cision by the tests now going 
fon at the Popular Seience Ine 
stitute of Standards. Of course, 
xno two people are likely to 
agree as to. what constitutes 
objectionable noise. 

T recall visiting friends who 


had lived for yeurs ina 
suburban community, near 
the railroad. Every few 


minutes, 0 it seemed, a long 
eight "train would” go. by 
making such a thundering 
noise that conversation was 
difficult, ‘The hostess sat for 
some time in an attitude of 
strained listening and then 
while one of those trans. was 
passing, she suddenly said: 

“There! Did you hear it? 
‘That noisy icebox just started 
up again! 

‘That particular iceless re- 
frigerator made about as much 
noise as an electric fan! How 
she heard it at all through the 
noise of the train is a mystery. 
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‘They’re Creating a New World 


Magicians of Chemistry, Juggling Atoms, Are Wresting 
Secrets from Nature to Satisfy Countless Modern Needs 


CONVERSATION 
with the great Ger- 
man pathologist 


ys remain vi 
TTL i nok the congue a 
nature, not, the imitation of 
nature, which is the whole 
duty of man,” he said. “We 
must overcome nature, oF, 
rather, harness her—impro 
upon her. ‘That way, only 
‘eum we rise,” 

“Buck to nature” 
for simplicity and healthful: 
ness. But not by any means 
“back to nature” for meth- 
‘ods of scientific advance. It 
is by. science that the world 
has’ been made habitable. 
By chemistry, particularly, a 
decent human fe has become 
possible on this planet. 

Do you recall the pictures 
of chemists of the Middle 
‘Ages—with test tubes, re- 
torts, and all sorts of ther 
aysterious paraphernalia 
Tad smells and weird-tooking 
liquids, with—often—un- 
canny sounds, were thought 

arable from. the 

'« Inboratory.. As a 

matter of fact, chemistry is 
40 much broader and bigger 
than anything we ean see or 
hear or feel oF taste or sinell, 


imprison it in a definition. 


PTE speculative chemists 
are quite revolutionizing 
‘our ideas of the universe. As 
they tear apart matter and 
build it up again in, other 
forms, we are dazzled by the 


It is simply science re- 
duced to an application to everyday life 
‘and things. Given the raw materials—the 
atoms—the chemist can nearly always 
find a way to make new combinations 
after the general pattern of the natural 
combinations, but without the faults 
which have been noted by man’s trained 
eye. The chemist is a sort of architect 
whose building materials are atoms, little 
units that even the microscope cannot 
always see. 

Pethaps the investor may think he 
hhas no concern in the work of the indus 


isn't it? If the principal is not safe, 
. 


By LOUIS E. VAN NORMAN 


then certainly profit cannot be expected. 
“Today no industry i safe without the 


of his laboratory. 
Price of survival. The world isso full of 
people that we must keep on producing 
‘goods at ever decreasing cost. If yester- 
day belonged to the mechanical engineer, 


foray and, even more, tomorrow, belong 
to the chemical 
Without est, fight and power’ our 


modern civilization would be quite im- 
posible. Electricity is at the base of all 
three. But the chemist makes the elec- 
tric current available at a cost we can all 
pay. The last dollar possible must. be 
‘wrung out of every pound of coal. The 
Chemist does it. 

‘Then we have all sorts of other things, 


such as explosives, dyes, 
‘medicines, motor fuels, roud- 
making materials, perfumes, 
Not even the chemist his 

self can say how many’ mio 
He is still on the job of 
utile pret of 


tpourings 


chenint is revolutin 
ng industry, turning it 
side out, scrapping flou 

industries overnight and 
reviving decadent ones and 
building new ones, 

Within the last few years, 
the chemist, has learned to 
make artificial silk, artificial 
rubber, artificial dyes. He 
has actually created ‘many 
things that, until he sum- 
moned them from the un- 
Known, had never existed at 

‘The chemist by si 
cation and standard 
helps get rid of waste, 
down the production cost” 
that is the ery he hears c« 
tinually. "One chemist said 
recently that when he failed 
to save his concern (a rel 
tively small one) atleast 

he t 


pli 


aly must he discover thingn: 
he must know how to build 
these new things into new 
forms, so as to make a com: 
mercial profit possible. That 
is where the Germans used 
to excel, ‘They are, not pri- 
marily discoverers. ‘They are 
technologist Thay were masters, in 
‘what the French, the Eni 
Halos and others dlcoyeted and making 
it commercially profitable. 

“How do we Americans stand in the 
world's chemical production?” T asked 
Mr. Delahanty of the Chemical Division 
of the Bureau of Foreign and Domestic 
Commerce. He laughed as he replied, 
“Today the United States is supreme in 
the world’s chemical production. Amer- 
ican plants are turning out one third of 
the world’s output—more than the pro- 
duction of Germany and France com- 
bined. 

‘Whole volumes would be needed to 
chronicle what the industrial chemist hes 
already done for the iron and steel in- 
ddustries with the (Continued on poge 178) 
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— Gains New Ground 


Ants Operate Farms—Brain Examinations Promise 
Future Age of Superman—Other Strange Discoveries 


Discoveries and productions in many 
‘entific fields that have bearing and 
uence on everyday life are chron- 


i 
‘ieled from month tomonth in these pages. 


Modern Pace Takes Its Toll 


ODAY'S complex life is relegating 
‘more and more persons to the hos 


pitals, Dr. G. B. Smith, neuropsychia- 
trist, recently told the American Medical 
Assoc Body and mind, long 


thought of as separate, are closely con- 
nected, modern research in mental hy- 


fast or complex 

or partial paral- 

praccox, a form of insanity 

‘chronic anxiety, and other mental affiic 

tions that may follow nervous and phys- 
I exhaustion. 


Footprints Millenniums Old 


THROUGH the telecope, vis 

1 Canyon of the Colorado 
soon will be allowed to peer into the 
tmists of past ages, when strange monsters 
roamed the land. An observatory, it is 
announced, is to be established on the 


ofthe eet dino 
‘go, perhaps, as 900 

carat "Phey were 
sand 


in a layer 


Museum in Washington. 
One set of the tracks re- 
veals impressions of sharp claws and 

rks of a dragging tail, “Possibly some 
reptile with bird-like claws and lizard 

ail.” Gilmore explains. Other tracks re- 
semble those of a huge rat which appar- 
cently was being pursued by a larger crea- 


Ants Practice Agriculture 


ARDENERS of the insect world 

have. their pumpkin patches and 
weed their gardens. Jean Bathellier, 
French naturalist, recently described his 


sheervations of white ants of Indo-China 
raising microscopic pump! ets 
Te Kind of fungus, somewhat like the 
mold on stale bread. ‘The ants prepare a 
bed of fragments of leaves and grass. 
‘These they chew into a fine material, in 
which they plant the germs of fungus. 


Fastest Top in the World 


HE fastest speed of rotation ever 
Tears 
been attained by two French, sientiss 
with a new centrifuge, or whirling ma- 

‘Speeds have been measured up to 
15,000 revolutions a second. ‘The in- 
Ventors say 1,006,000 revolutions a min- 
ute is possible. 

Its rotation is twenty-two to. thirty 
imes faster than any before achieved 
and support of 
ng part, entirely on 
fair make the speed possible. In the 
photograph below, the top” is in the in 
ventor's fingers. ‘Tt fits into the metal 
cylinder above, which is then closed by a 

jrugated cone on which the rotor rests. 
ompressed air, forced into the cylinder, 
whils the rotor. 

Tump of lead placed in the ro 


chamber disappeared after several 
tutes. The centrifugal force had torn the 
metal to shreds and plastered it on the 
walls of the rotor! 


Bottom of Sea Yields Oil 


HEN the wells run dry, we may get 
our necessary oil supply from the 
botiom of the sea. 

‘Today, off the coasts of southern Cali- 
fornia and of North 
mud and sai 
filed to deteraine thee lpr 
cap In charge of these remarkable 
experiments is Dr. Parker D. ‘Trask, re- 
search associate of the American’ Pe- 
troleum reying on his re 
searches Wi ‘of the John D, 
Rockefeller Fund of the Institute, 

Geologists long have known that the 
source beds of most of our oi re 
‘marine in origin, deposited sof 
‘years ago. Through the ages oil of these 
sea deposits wa concentrated into pools 
which are now bei 

‘This being the ease, Dr. ‘Trask argued, 
why may not the bed of the ocean be & 
source of future oil supply? And he set 
about answering his own question, 

His tests of the ocean material thus 
far have shown that all types of sediment, 
from clay to sand, produce oil i 

ntities after distilla 


rly three 
from a ton of clay-silt, to 
‘greatest yield 50 
Sve, tt pret 
ved from high grade 
cil shale, which runs sometimes as high 
as fifty gallons a ton, 

‘That there are possibilities of profit, 
however, is. indicated by the fact that 
Dr. Trask is continuing asta i 
vestigations. "The problem with oil i 
volves the cost of production and re- 
it. If sea soil can be found that yields 
ficiently high i 


‘situation may develop that will revo- 
lutionize the industry. 
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in in. Many Fields of Research 


‘world’s foremost authorities on the Ine 
Iman brain and ite development 
‘Convpleting the first comparative racial 
Study of the brains of apes and men, 
Dr. "Tilney has arrived at, the fol- 
1 conclusions: 


Looking into a Volcano 


HE Haw: volcano, Kilauea, 
awakens after three years and 
spouts boiling lava. A terrific earth- 
‘quake rocks Palestine, killing hun- 


low 


dreds, One after another come Man, unduestionaby is de- 
upheavals that rock the earth, scended from an ape-like erea- 
"What are the reasons? ture capable of producing both 


‘apes and men. 

‘The human brain tod: 
still in process of develops 
and in all probabi 


On the very rim of angry 
Kilauen's crater stands an 
observatory where American 
geologists look down into the 
seething pit to learn the an- 
swer, In Alaska other geolo- 
ists are planning similar ob- 

for the study of 
nd earth tremors, 
gations are under 

ses 


ngs who lived! hu 
thousands of ‘years ago, 
comparisons with apes 
modern men. ‘The study was 
made at request of Prof, 

ield Osborn, head of 


Tangy a myster 
fare. constantly 
facts about th 
ow, for exam 
not spouts for the release of 
Jiquid fire from deep in the 
earth, as was once the gen- 
‘belief, but rather are 
est, tubes for cosmic ches 
istry,"” in which the boi 
lava is actually hotter at the 
top than itis deep down, 
Eventually, perhaps, 
Hearn to harness th 


the forerunners of modern men 
developed. independently of 
the apes and from some pre 


Meee ematahed Oy Dee Presence Etcriser Universty sf Canlerse MONTH, aroused wide con- 


of 


it to use, ax they’ have 
t works of nature and natural 
hy as waterfalls, byw 
electric power is produced. 


tha prekinters "amen we 
lksow’ are placed side by 
y tide there it not 


ace of supermen, so often 

pictured in fiction, 1s far more than 
cy, W strong probability, judging 

evilence recently obtained by. Dr. 

Frederick Tilney, professor of neuro 

‘at Columbia University, one of 


5 another and from one race 
to the next, man has shown 

in his power 
terial con- 


i 
Predicts Race of Supermen 
| 


y's investigations in 
dicated modern man’ bas 
not progressed beyond the 
‘Neanderthal man, who lived 
more than 100,000 years 


Modes of steumshipe 


Sut GS rapidly as to threaten self-unnihilaticn. 


cs comes 4 Braving Arctic for Science 


hope of making the ocean air- 
wway'ssafe for trans-Atlantic flyers, (wo 
‘nen plan this year to record” weather 
Greenland. They are 
cr imectcr poring Prof. J. E, Church, director of the Mount 
e 4 = Sirs ponte at ect Rowe observatory, Nevada, and. P. C- 
tion ofthe fret “map ofthe at” fr aviators ime by the U.8. Seay dra higeenot “ ' 
Tantei ccmmeniamea ion: Riksevetncemmeeiacd: Catea Sekex_Occanyon, ‘New. York radio omer 
danger areas, J. T. Fitzgerald is operating an ingenious device—s panta- ‘The campai ‘Their adventure is sponsored by Dr. W. 
ph wich many ecometrel complications —eted la making the {acing shows tentie sx new C. Hobbs of the University of Michigan, 
GA mateo perfect accuracy Thene mane, deen primary for ndrecommractosehre wing hols that Atlantic storms originate 
‘and are expected to aid largely in development of domestic air navigation above the Greenland ice cap. 
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Moanitienures Halt- Size Autos 
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(Of for cross country run in a premy roadst-r 
‘which cam speed a tlle # minute tnd avr 
ieee better than forty miles to gallon of xs 


‘OU may have to double up to get 
inside one of these half-size auto- 
‘mobiles—but they're real cars, for 
all that. Proprietor of what is sa 
to be the only business of its kind in 
the world, Jack Landon of Los 


is sealed 
down to fit the tiny cars—with the 
exception of standard brakes almost 
fs large as the wheels. 
uses a sturdy little four-eylinder engine 
fand runs on special balloon tires. A 
number of the little fellows are said to 
have traveled siaty-five mile an hour! 
One, it is claimed, averaged forty miles 
to.a gallon of gasoline. 

‘Manufacturers use them to advertise 


EW challenges to. inventiv 
Ne cele eatin ts 
unted* book mai 
stitute of Patentees 
in which suggestion 
tions submitted by 


bricklayer, a fol 
carried in the pocket—these are some of 
the devices laymen want. Particularly 
in demand are that will ral 
‘a dwelling more comfortable to live 
and ease the housewife's tasks. Th 
fare some of them: 
Vacuum cleaners for chimneys. 
A way to prevent the water in house 
pipes from free 
‘Apparatus to remove deadl 
monoxide and unwanted eathor 
‘gas from living room air. 
to fill the air with 
giving oxygen at low cost 
of unbreakable, clear, flexible 


carbon 
dioxide 


glass. 


A means of cleaning windows by 


Me 2 


What the World Wants of Inventors 


A better way of fastening carpets than, 
by the use of tacks. 

'Non-slippery floor polish. 

And in the kitchen the housewife 
‘would like to have: 

Permanent paint for gas stoves. 

A way to uncork bottles without de- 

straying the corks by a corkscrew. 

fotorists would appreciate a device to 

show when the taillight is out; a mechan- 
isin to raise the car’s hood that the driver 
‘can operate without leaving his seat; and 


Tips for Inventors 


/PULAR SCIENCE MONTHLY 
maintains a list of “Inven- 
tions Wanted.” made up of sug- 
gestions offered by its readers. 
This list is open to the pub- 
lic, and may be ins atthe 


offices of POPULAR SCIENCE 
MONTHLY, 250 Fourth Avenue, 
New York City. 


{ana toatrial enough for all the tres ef thie 
tiny’ coupé. Note slaborate shock abworbers 


products; children of rich parents 
drive them as pleasure cars. A society 
‘woman ordered a special coupé 
model for shopping. She found it 
smu enser to maser a te 
in a Jimited space than 
standardsined automo. ‘The 
manufacturer, returning recently 
from a 1500-mile trip around Oregon, 
encountered muddy, rutted roads 
that discouraged 


its narrow-gage wheels, ran un 
i between the ruts. 


took it apart and cut it down, making 
new parts when necessary, When fin- 
ished it was just half as large as the 
original. ‘This little machine attracted 
‘tttention on the streets and orders piled 
in for cars like it. 


im across a river! 

‘Nearly every profession is represented 
by the diverse requests for new inven 
ti 


akan ee sepeti: 
vice Lo prevent taking 

the same section of fm by" winding il 
automatically after exposure. 

‘Musicians want an attachment for the 
rouse stand that wil turn the pages of 
ruse for them. 

Stamp collectors hope for a device that 
will permit the easy removal and replace- 
‘ment of stamps in an album. 

“Typists need an attachment for the 
typewriter that will sound a warning 
when the bottom of the page is about to 
he reached, this attachment to be adjust- 
able to any length of page. 

‘Army artillery men want a heavy gun 
that will automatically dig itself in. 

Painters hope, someone. will invent 
“fountain brush” that holds a pound or 
ree or 

none of these possibilities appeals to 
the would-be inventor, however. there 
fare hundreds of other ideas awaiting hit, 
all based on actual human needs. 
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had flown off, But he had gone prepared for such emergencies, 
and the fact that he had ruined three fronts and five rears had 
delayed him only Jong enough to replace one each time from 
the pile he earried with ear was much lighter; he 
should have no such trouble. Slower speed and steadier pace: 
‘that would do it, 


'HE Boston Post Road, New Rochelle, Port Chester, Green- 

wich—the villages were checked off with a steadiness most 
encouraging. Rough roads, but velvet compared to what he 
had 40 recently covered. ‘The people along the way scemed to be 
more accustomed to horseless locomotion, too. ‘The horses—at 
frst—were almost inferent. Why not, when during the past 
summer many imported machines had been circulating on t 
roads? Mercedes, Renault, Bens—they were all ted. 
Wealthy New York had taken up the fad: the logical sequence 
‘was that the great public would follow suit—with his low priced 
Fupabout, 


stop. slowed him down con- 
siderably in ‘the po} ters, but he arrived in Narra 
ansett Pier in good time, to “stable” his machine in the shed 
‘of an old Post Road tavern, He hired a guard to watch it all 
night, so curious were the natives, ate a late supper and went 
to bed. after turning up his oil cups, and slept like a child. 
One hundred and twenty miles to Boston! 

Tn spite of his early start the next day. it was after four 
when Gil stopped in Boston Common. “He had had engine 
trouble. First his dry cells ran down, but that was easily rem- 
cedied; he had an extra set. ‘Then the jouncing over the roads 
shook a number of bolts loose; he had to crawl under and tighten 
up an engine that was thumping dangerowly. Once, on a 
level bit of straightaway, he was going almost thirty miles ai 
hour when a farmer appeared on the road ahead of him... He 
succeaded in slowing down by retarding his spark, but, when 
the horses began to shy and he tried to throw out his clutch 
to stop, he found that it was stuck. ‘Then he reached for the 
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ode eres Me, Meetck do. you 


‘hin T'm talkin" demanded Waly. 
Mineyen were hor with inne ps 
button tocut off his spark, and found 
that it had fallen off.” He could 


not at 
otling to do but whix on past 
i dignity Un rats farmer, fortunately with no 

save to his dignity, and wonder how to halt his uncon 
irallable machine Me Wited for'n favorable stretch of une 
occupied road, reduced his speed as much as he could, then 
‘yanked his gear shift lever into low. It was risky, for it threat- 


‘ened the destruction of his transmission, but he got into low 
without it harm. ‘Then he dropped from his seat and 
ran around in front of the slowly moving buggy, where he 


reached underneath the dash—his fingers knew exactly where 
to go—and yanked the ignition wire free. ‘The machine stopped, 
and Gil miade note of another necessary improvement—a 
switch that would not drop off. 

Tt was almost an hour before he had remedied the sticking 
clutch and re-attached the wires. ‘Thank goodness, the trans- 
mission had stood up! After that, barring one blow-out which 
came as he was nearing Boston, the trip was uneventful. He 
had two spare tires fastened on the deck behind him and it 
was only a matter of some forty-five minutes to change. Next 
time, no knew the trick of six clamps, he ought to be 
able to do it in thirty: maybe less. 


BSTON, and a reegption committe waiting. More of Andy 
‘Andrews’ work. ‘Ten automobiles, with a Mr. Glidden in 
charge. “Sorry there aren't more of us, Mr. Herrick, but the 
others couldn't get away. There's quite a number of enthu- 
siastic in Boston; they are increasing every day, and 
you ought to find a splendid market here. Now—the streets 
lare a trifle crooked, you know, so if you will follow me until 
‘we get a little further in—” 
‘Tinsley had an office on Boylston Street, and after the demon- 
stration on Boston Common, Gil hurried there with him for a 
word. “If you don’t mind postponing our talk until tomorrow,” 
said Gil, “Ihave a very pressing engagement, Friends, sailing 
tomorrow — 

‘Mr. ‘Tinsley, heavy-set and tending toward baldness, was 
“My wife is very ill.” he explained. “I left her only an hour 
ago, and I won't be able to leave her again.” His rugged face 
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‘Wager? On that thing? Last thing inthe workd to bet ont” The banker was stil ruff 
‘but with the vaguert tndiention of interest. Gils hammer continued te rap fclowsly 


vas haggard withéansety: “If you an arrange total few 
minutes. I was impressed by the reliability of your machine, 
‘Mr. Morton has written very enthusiastically: 
Tt was nine o'clock when Gil, ditmerless but with a contract 
for fifteen runabouts in his pocket, stopped at the address he 
wai written 40 many times in the past four years—to find 


‘They went to a hotel for the night.” « neighbor explained, 
“bat Yi pure Leoukiatt tal you witch owes 
Tt was midnight ind them, and Mrs, Caswell, 
bright of eve and smiling with unusual co 
ake 


“OUR. HERRICK, I'm s0 sorry.” she said. “* Abigail has been 
in bed for two hours. So tired, you know, after all the 

excitement of packing.’ 

“She—ean't see m 

“She doesn’t even know you're here; she’s sound And 

‘ou wouldn't waken her. would you? It is too bad, when she 
has been expecting vou for so long, She even broke an engage- 
ment with James Wenden tonight.” 

“T don't—understand.”* 

“Do come and have breakfast with us in the mornin 
Hen 


Mr. 
Tt will seem quite like old times,” said Mrs. Caswell 
“We'll have time for a short visit before we board 


“T’m sure she can explain that in the morning. Good night, 
‘Mr, Herrick. So sorry you were lat 

She even shook hands with him again before she turned and 
swept across the small lobby to the stairs—and a daughter who 
‘was anything but ask 

“T won't see him,” Gail had sobbed. 
takes two day’ to come to: me—" 

Which accounted for the warmth in Mrs. Caswell’s greeting 
and the conquering air with which she turned her spare back 
upon a former boarder. He saw it—and_ wondered. 

“Got a room here?” he asked of the clerk. “And a shed or 
something for that buggy of mine?” His voice was harsh. 


“NO. Gil, I'm going to sail with mother.” ‘That was 

what Gail said when they had breakfasted together 
and a haggard-faced, hollow-eyed Gil had followed them to 
their room. Gail was lovely, more beautiful than his fondest 
dreams had pictured. That hair with gold in it, those fingers 
that had toyed with their food, those blue eyes, so bright and 
evasive above lips that had chattered nothings about the trip! 
Gil was hungry, but not for the food that had been set before 
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Laing rape Army mag ae age opp Sete 
monplace out of his dry throat. Upstairs, after an agon} 
Sleepless hours and a Breakfast of nothing under the eyes of 
‘Mrs. Caswell—to that! 


TLL you leave us slone for a few minutes?” Gil de- 

rmanded of Mrs. Caswell. 
jcave the door open,” said she. “INl wait in the hall.” 
“You can't! After all 


” Her voice was sharp; she knew that if he 

{give in. Why didn’t he? Where was the defiance 

with which he had once tackled big Jim Wenden? ‘Don't 
me! Tan siting with mother tll you. You ean stay 
play with your old motor wagon. It means more to 

than I do, anyhow.” 

Because it meant—you! So we could—" 

Be married when you got ready! Me, 
sitting here four years, and all last evening, 
and you—Ha-ha!” 

He reached for her and she withdrew, 
shrinkingly, as though she feared 
touch. “Gail!” He tried to explain— 
shout the sow, and the heartbreak ther 
the unexpected joy that. lowed, the. 
peg rye tiple 
rushing by rail, and its result. “Fifteen 
runabouts, look’ there!” “He showed the 
contract, but she tured her eyes away, 
“Why?” Because—oh, Gail, don't you 
know why?” 

Tt should have melted her, that crys 
would have, if only he had ‘seized her, 


sailing with mother.’ 
In the mirror above the mantel was a picture of his 
shoulders, hands—those hands that had built somet 


nothing and swang on slackly. palms 
epost yearaed toward ees the looked Sor aga at the 


“T—1 was going to take you for a ride— 

Silence. Until she heard another voice, her mother's: “Aren't 
you going to wish me bon voyage?” ‘rightly, from the hal 
outside. She turned about. Gil was gone, had retreated across 
the carpeted floor without a sound. Now he was mumbling 
something to her mother. She ran across to the door. "Gil! 
He was gone, down the stairs. Her mother's arm embraced her 


comfortingly, and arrestingly. Clever Mrs. Caswell! ‘The 
impulse to pursue was forestalled by arms that soothed. 
“There, dear; it's all right, Finish your packing now; you'll 


Trond pate ar of is ieary window vata hs buiy, 
late is library window with his bushy, 
snow-white brows lowered ominously. He had been there for 
much more than an hour. 

“Has that thing been out in front ever since this morning?” 
he was saying over his portly shoulder to his wife. 

“Tt has, my dear, with that man working at it all the time.” 

“Outrage, that's what itis. Personal affront. Menace to the 
public. Nuisance. And nothing to be done about it.” 
ctr atta ee Brees 

Iv ing ;. All his influence 

heen brought to bear upon the city officials, and he had no 
Tittle power, but they only shrugged their shoulders. “They're 
obeying the laws,” said they. “We're seeing to that. And as 


ong as they do—" ‘ 
‘And that thing had been out there all day! In the morning, 
when he had driven his team of high- (Continued on page 108) 
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plummet 
the whole un 


of the plane, the burning 
engine with it—and pilot 


‘safe landing ina motor- 
Healer. 

's amazing two- 
piece airplane, whose 
wings support a 
detachable passenger 
cabin. is the invention of 
Joaquin S._Abreau, of 
San Franciseo. With 
Be ole ba ag 
in the att 
left, he illustrates, how 
by a trigger the under 


part which earries the en 
‘Various such schemes have recently bee 
proposed and in the sketch above th 


Artist pictures several in. operatic 
‘That inthe foreground, Abreau's 


right, isa detachable cabin large enough 
for passengers and crew. A self-opening 
parachute swings the cabin free. Dry 
Roland Kisenlohr, a German inventor, 
proposes this device. 

‘forerunner of thes schemes was the 
sirplane-parachute designed by" Harry 
Doucet. As previously described in 
Porutan Sciexee Monty, this device 
isa huge parachute capable of letting an 
entire disabled plane gently down to 
earth. The farthest plane in the sketch 
above has this device. 


A Sight-Seeing Railroad Car 


IGHT-SEEING accommodations in 
the Pacific Northyrest approach the de 
luxe with the advent of this open observa 
ped with individual wind- 

shields, as shown abov 
‘The Union Pacific Railroad recently 


in 
fort tor the 
ed by use of forty-four 
i ie to be adapted to 
each passenger in the car. The fine 
weather of the Pacific Coast, country 
takes open ears practicable; oi 
ana electric locomotives have eliminated 
dirt ‘and. cinders: now apparently 
last possible objection to ratiway touring 
thas been met with the windshield ears. 


Coat of Paint Warms House 


by choo 
for covering the roof. ‘That. startling 


electric 
flowing 


ter, some heat escaping 
probably reflected back 
‘again, resul ‘2 fuel saving. 


A Mystery of the Heavens 


IE most serious riddle T have met 

in the examination of thousands of 
plates,” says Dr. Ejnar Hertzsprung, 
Dutch astronomer, of a phenomenon re- 
ported by the Harvard Observatory, On 
two photographs taken throug’ a Har- 
yard telescope appeared a mysterious ob- 
ject, like the image of a bright star. ‘Then 
it disappeared. ‘The phenomenon may 
have been caused by a collision of two 
dark bodies, like meteors, producing « 
momentary Bash of light, Doctor Hertz- 
sprung suggests. 
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Steel Belt Mends Tools 


[OME repairs to innumerable breaks 


id household apparatus 


possible by a newly 
‘king steel tape, by whi 
nd held under pressure, as 


strip as easily as 


. tight-drawn han 


as in the above photograph, 
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Snakes’ Hospital Has Beds 
And Diet of Imported Bugs 


“SNAKE ho: 

beds in it ar 
to care for the reptiles i 
feature of the new reptile house of Lon- 
don's Zoological Gardens. Tt boasts a 
dict kitchen, a battery of artificial sun- 
light lamps, and other equipment of a 
hospital for human b 


Tights whenever 
the temperature is too hot or too cold for 


the delicate constitutions 


ped on meal for quests. 
he reptile cages themselves have no 
resemblance to the usual barred 


they are 
the inmates 


Whirling Shafts Move Sugar 


HIRLING screws whisk sacks of 
sugar through ouse in the 

remarkable new p 

driven by electric 


set up anywhere in a few 
moments without need of any rigid and 
elaborate framework to hold it, 

‘Two jointed horizontal steel shafts, 
threaded in opposite directions, rotate 
toward each other and, like 
Brvpel the sacks forward on the runway 
between them. ‘Their inward rotatio 
kkeeps the sacks from falling off, Flexible 
joints make it possible to lead the con- 
Yeyor across and over irregular piles of 
material, to save hand labor on piling 
sacks at any point, A Pacific Coast sugar 
refinery developed thi 
of two employees. While now used only. 
for sugar, the device can be utilized for 
carrying grain and other materi 
sacks in quantities. Sections mi 
added to and taken from the shafts to 
suit required distance, earrying bags up= 
stairs and even around corners if desires. 
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Silk Made from Cornstalks 
Promises Farmer Profits 


GUY cloth, strong, enough to be 
fashioned into clothing, is the latest 
product which the chemist’s magic is 
extracting for the farmer from those 
hitherto wasted by-products—cornstalks. 
Samples of the fabric were exhibited 
recently by Dr. 0, R. Sweeney, chief 
chemist of Iowa State College, with 
paper and lumber substitutes also made 
from comnstalks. In the May Porcuar 
Sctece Montaty, Dr. Sweeney de- 
scribed adhesive, charcoal, solvents, em 
balming ‘and chemical as other 
commodities which cornstalks might 
produce, He now estimates that a 160- 
acre field would yield enough stalks to 
niet the farmer a profit of 85,000, pr 
ner controled the manufacturing. 
veeney told a meeting of bankers 
informed him the 
Joubtedly would some day 
a pounds a year of artificial 
made from cornstalks—serviceable 
{or all purposes for which silk is now used. 


“Centipede” Aids Tunneling 


HE huge mechanical eentipede shown 

helow, and two others like it, will save 
the engineers of the Moffat ‘Tunnel in 
Colorado $2,500,000. It is called a “ean- 
tilever girder,” by its inventor, George 
Lewis, general manager of the projects 
it erawls on its back into the tunnel as it 
is excavated, h protruding arms 
supports the roof, eliminating eave-ins, 

fanpower fornierly did the timbering, 
and often it was necessary to repeat the 
process several times. Now these ma- 
chines, which resemble centipedes, do 
the work faster 


that experts” had 


ntry 


1% 
and blasting of the bench on which they 


rest do not disturb them, 

‘The girders measure 
Jong, ten feet high and 
wide, ‘They we . . 

‘The Moffat Tunnel will now be com- 
pleted nearly a year earlier than expected. 
twill shorten the rail distance between 
Denver and Salt Lake City by twenty- 
three miles and will materially reduce the 
‘gradient of the railroad. 
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Giving Steam “Elbow Room” 


XCESSIVE expansion of steam pipes 
resulting from high temperatures 
has been accommodated in a 
manner by these large ducts, re 
Constructed in France, composed of 
flexible corrugated pipes. The flexibility 
per the loops to adapt themselves to 
Whatever expansion the steam causes. 
‘The loops illustrated, which are many 
times a man’s height, can absorb an ex- 
pansion of more than twenty inches. 
‘The corrugations, causing flexibility, 
fare put in the pipes by a shaping machine. 


Asphalt “Cures” Concrete 


CONCRETE that is 15 percent to 30 
percent stronger than the us 

is now made possible, it i 
by a curing process, perfected by 
Angeles corporation. “Curing” 
treatment of wet concrete by wl 
moisture is conserved in order that the 
sgmerete shall dry slowly and uniformly. 
‘This slow drying gives it greater strengt 
It is usually effected by covering the 


fresh poured concrete with water or wet, 
dirt for two weeks or longer—a trouble= 
some and somewhat expensive job, 
The new method, known as the Hunt 
process, entails spraying the fresh con- 
secret. waterproof solution of 
asphalt, which seals all surface pores and 
holds the internal water for a considerable 
time, ‘The illustration shows the solution 
being applied by a spray gun. Not only 
is the new concrete stronger, iti said, but 
it dries with a monglare and nonskid 


New Tones from the Flute 


‘OT content with possessing the only 
old flute in the world, Prof, Ds 


ly of the more precious 
metal, platinum, Such a flute would 
probably be intrinsically the most expen: 
sive musical instrument in the world, 

It is its probable tonal quality, how 
ever. that makes the platinum flute so 
desirable in Professor Miller's eyes, He 
hhas invented a unique device, the™ phono- 
deik.” by which he produces waving 
lines of fight on a screen, showing the 
tones produced by musical instruments of 
different. densities. id flute, for 

ly new set of 

‘ill denser 


Platinum Analyzes Breath 


Br A ney proces, the guses that 
exhale in breathing may be analyzed 
in from six to ten minutes, instead of the 
thirty or forty formerly required. Chem- 
ists of the U. 8. Bureau of Standards per- 
fected the method, What the gases con- 
sist of is shown by the amount of heat 
lost from a delicate electrically 
platinum wire surrounded by 
the gas. Stud 

energy investigations are thus greatly 
facilitated. 


“Pillows” Made of Milk 


TLK, in these days of diverse b 
products, means a good deal more 
than @ wholesome beverage. It may be 
‘the “jewel” in your ring, the leather in 
your suitcase, or the linoleum you walk on. 
here is far greater demand for butter 
‘eream than for skimmed milk; conse- 
quently, the residue from the creameries 
Itas tobe utilized in other ways. 
tration shows the “pillows” 
ed by chemical te 
\t, drying, and pressing. Later, they 
bbe ground into powder. 
‘This curd, or casein, which forms about 
one-tenth of the body of the whole mil 
mportant part of many pai 
nd enamels. 
various eardboards. 


Te gives weigh 
ve weight to 
Ieaay tories Broa arial ote tor 
jewalty are made by the mage of industry 
from this same skimmed milk! 


Gas Warfare Called Humane 


PT UE prevailing opinion that gas war. 
fare is “devilish, brutal, and should 
be abolished” is unfounded, according to 


the recent statements of two experts on 
the subject. “In fact, they declared, gas 
‘ean he one of the least brutal yet one of 

the most effective weapons of combat. 
Tefor the Inattate of Chemistry of 
Dr 


i Army, asmerted thet the air 
plane, gas, and the submarine were t 
nost powerful weapons of modern war- 
fare. Gas, he added, has the advantage 
over older forms of warfare in that it can 
he made humane whenever it is possible 
to exercise humanity. And he urged the 
development of the srience of ens man 
» along with the development of 
a8 a “blessing to the world, not 


ry in Oberlin College, even suz- 
gested a public test of the methods of 
as warfare on a city of 10,000 people as 
the " quickest. method of convincing pub- 
lic opinion of its value and humanity, 

“Tt would be well worth while.” he 
said, “to drop tear gas, as one that is 
‘obnoxious but not dangerous, on a civilian 
population which has been given about 
as much warning as they would get in 
warfare, Every citizen should first be 
provided with a gas mask. It would be 
‘most. interesting to see how quickly a 
population of 10,000, for example, could 
protect itself from the tear gas. 
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Radio Waves Hasten 
Barley Growth 


)ADIO waves make plants 
row, is the recent amaz~ 
ing statement of Admiral W. 
HL G. Bullard, Chairman of 
‘the Federal Radio. Commis- 
tp aeay wepnate 
crop of barley was plant 
neath the towers of the. 


caused by the electric energy released 
from the waves due to the vibrations be. 
tween thelofty antennae and the ground.’ 
‘A similar effect has for some years been 
obtained by a large American fruit con- 
‘corn that uses high-frequency electric e 
rents to control the degree of ripeness 
various kinds of fruit for the market. 


Electric Timer at Regatta 


W it is possible to time water: 
Noite Decurtely an exten or 
other land races. 

‘The illustration above shows a new 
electric timer for rowing races, firt used 
at a recent intercollegiate regatta in the 
East. ‘The experiment was successful, and 

n the future all such events may be 
imed by similar devices. ‘The principle 
is the same as that applied 
to speedway racing. 


Poor Blood Causes 
Old Age 
MPURITIES seeping 


the digestive tract are the 
real cause of “‘old age,” 
according to Dr. Leonard 
Williams, British physi- 

ian. They adulterate the 
plasma” — the watery 
yellowish fluid in which 
the blood’s red and white 
corpuscles float—and hin- 
der its waste-removing du- 
ties, he says. 

Light eating. short fasts, 
andattention tofoodqual- 


Se’ De Wile amet 


Study Your Rainbows; 
Data May Aid Science 


XT time you see a rainbow in the 


according to a recent statement of British 
meteorologists. In fact, from their dif- 


ferences may be learned valuable new 


uthert ties 
who will record the sequence of 
color which is brightest, 


urged to make these observations, 


Everglades to be Drained 


BEFORE long the Bverslades— 
marsh—may hes 


finance the gigantic reclamation 
Pract 


y miles Tong and fifty 
the historic nested with 
tropical reptile and insect life, has 
Tong been the subject of va 

ree schemes. Early ate 
tempts won small strips of the land 


for civilization; but canals must be 
cut clear through it to the sea before the 
Vast marsh can be rendered habitable. 


Hands Shape Hammer Shaft 
Artpoeee ATELY 360,000,000 


blows, during thirty years of ‘con- 
tinuous use, moulded a hammer handle to 
the form of hands that used 
‘This tool is owned by a Philadelphia 
sawmaker to whom it was handed down 
by his father and his grandfather, also 
‘sawmakers. ‘The hammer 

‘was used daily to set the 
saw teeth. This process 
calls for hammering alter- 
nate teeth slightly out- 
i ite. direc- 


means 64,000 blows every 


‘working day, or 12,000,000 
a year! And during the 
thirty years’ use, the hard 
wood handle of the tool 
gradually assumed the 
shape of the workmen's 
hands. 


‘The handle is of hickory 
and, despite its age, could 
be used by several more 
generations of sawmakers, 
but the hammer will be 
kept as a curiosity. 
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English Foot Census 
To Standardize Sizes 


REAT BRITAIN has started some- 
thing which, in the end, 

the world billions of corns a 

The Government, through its Depart 
ment of Scientific and Industrial Re- 
search, recently has undertaken a census 
of the nation’s feet. ‘The pi 

take measurements of vs 

i ferent localities, with the idea’ 
of making shoes to fit. 

So far, the making of shoes has been 
largely hit or miss. ‘There has been litthe 
knowledge of actual variations in foot 
size and shape among people of different 
aces, ages, and occupations to serve as 
an accurate basis for measurements. 


Filming Quakes 


Plans for motion pic- 
tures of earthquakes have 
just been announced by 
the 1U; 8 Coast and 
Geodetic Survey. One of 
its experts, Capt. Paul 
Whitney, recently eon 
ferred with seismologistsof 
the University of Califor- 
nia to locate the “faults” 
or rock breaks along which 
earthquakes occur, Cam- 
eras will be set on these 
lines, s0 arranged that a 
quake will start them 
taking movies of the shak- 
ing ground. ‘The Survey 
hopes to anchor the eam- 
‘eras to remain fixed while 
the earth trembles, 


Smallest Book in the World 


ITE stuallest book in the world could 
lost under a nickel. 
is midget volume, 166-1000 of an 
inch across and 6-100 of an inch thick, 
contain 4 pages! ‘The printing was done 
by specially’ processed plates, 112-1000 
of an inch wide. ‘The tiny volume is an 
illustrated Rubaiyat of Omar Khayyam, 
vith an engraving of Pdward Fitagerald, 
the translat 
“The hook is the property: of Russell M. 
Arundel, Washington, D. C. collector. 
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“Speedometer” Used 
To Measure Crops 


IRN and cotton fields were 


revious issue of PorciaR 
exces Mowraty, this a 
paratus was designed to cou 
crops instead of miles on i 
several dials, showing the pro- 
portionate distance along any 

ven route through the farm- 
district occupied by wheat, 


reentage of land devoted to 
the cultivation of each of these products. 
Next year the same route will be covered, 
‘and for the first time it will be possi 

state accurately whether the growers are 
devoting more land to wheat, say. and less 
tocorn than in the preceding year. 


Helps Ships Defy Fog 
GULP cxlisions in fog may 

he averted with a new radio 
“whistle detector” designed by 
Frank Richer, a consulting engi 
ner of San Francisco. The delicate 
apparatus is said to pick up the 
inaudible sound of a distant ship's 
whistle, show the direction from 
which it comes, and tell how far 
away it is. With this warni 
xziven long before the a 
vessel's siren is heard 
ears, the pilot can alter his course 
in time to prevent a crash. 

‘Once every second, a three-foot 
dishpan-shaped megaphone revolves, 
sweeping the horizon for the sound of a 
whistleor bell. Within thissound-collector 
is a sensitive microphone, connected to 
radioapparatus. When awhistleisdetect- 
ced. says the inventor, its sound is caught 
‘and amplified many times and the radio 
apparatus lights a lamp onan indicator 
that shows the distant ship's position, 
revealed by the direction of the mega 
phone. ‘The strength of the signal shows 
the vessel's approximate distance. 

The photo shows the inventor with 
the radio apparatus that is a part of his 
“whistle detector.” 


a7 


record of the performer's arm movements 


during pli By comparison with 
's record, errors are discerned, 


behavior on a revolving cylinder. 


Vampires Let Victims Sleep 


CAN xamires the fearsome blood. 
sucking bats ‘tropics slit a 
‘man’s flesh s0 stealthily in the night that 
be may loge his life-blood in his sleep? 
Yes, says C, EL. Townsend of the U. 8. 
Department of Agriculture, in a recent 
jement in the New York Zoblogical 
Society, Bulletin, contradicting. another 
naturalist’s opinion that such a bite would, 
instant awakening and that the 
‘wound would not continue to bleed, due 
to possible astringent qualities of the 
bat's saliva, 

Several cases record, says 
‘Townsend, of the vampire's deadly work. 
In Ta Chorrea, Panama, a young git 
‘was bitten on a'toe, as she slept, by a 
blood-sucking bat. ‘Relatives found her 
still asleep, in blood. She recov- 
‘ered but suffered from anemia. Later in 
life she had an anemic maid’ who also 
showed two circular scars, where a vam- 
ire had bitten away the flesh, ‘The 
ites are usually where the blood will 
flow freely, as on the tocs. | Chisel-like 
teeth init the wound, neatly scooping 
out a pice of skin to draw the bloods 
and the bat's stomach is modified to 


it its hi 
. the Des 
blood 


suckers, says Townsen 


Hardy Germs Survive Boiling 
i Nigra! boiling kills most disease 
say Bt for can resi prolonged 

wat, ling to recent researches 
bectericlogists of the Hooper Foundation 
for Medical Research at the University 
of California, ‘Tetanus, or lock} 
gore, the sts showed, can survive 
pincty minutes in boing water.” Batue 
linus, a meat- bacteri can live 
after five roxia lait hours of boiling. 
lcase germa may live for years 
frecring temperatures 
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Sixteen Needs 
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Met dy Ingenuity. 


Big Balloons from Tire Tubes 


ERE’S a new way to utilize the di 
‘ard inner tubes from your motor 
car's tines. Mitchell Carter, a Los 
Angeles taventor, recently conceived the 
idew that they might he made into toy 
rubber balloons for children. H 
Tis scheme, anil it worked ad 
Trecoming the joy of the neighborhood 
So popular were. the first balls he 
tured out from his old tubes, that he had 
tomake others for children blocks around. 
Ns the photograph shows the balls are of 
tnany sizes. "Now he may try to patent 
the ea and profit from his ingenuity. 


“White Terror” of Sea Ended 


COLLISION ith an iceberg of the 

coast of Labrador recently cost the 

Canadian ste Montcalm a new 

propeller blade—a minor, accident the 
ore noteworthy hecause it was the first 

reported mishap from this 

fiftee ince the Inte 


potenti 
mountains of ice has been 
United States took: 


Miumi, 


ice patrol duty 
ie, other n 


ms met 


Now patrol officers guard the 
ship 


y the cutters. 
most ship lane of all is 
hice islands; but here the 
jed by reducing 
did the officers of Mont 
before she grazed a sui 


e terror” is a thing of the past. 


Ask if You Want to Know 


Poreran Scunsce Mowrnus is alwavs 
lad, whenever possible, to answer all 
of its readers’ questions on technical or 
‘other problems that are within its scope. 
Any inquiries should be addressed to the 
Information Department, Popular Science 
‘Monthly, 250° Fourth’ Avenue, New 
York Cit 
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Power in Short Wave 


DESCARSINS, French Army 
+ dio engineer, 
radio transmitting ci 
employ as much as twenty ki 
power 
sia, India 
ported hearing 
The means of obtaining such power 
modified form of the H 


be repaired the 
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Radio Set in Cone Speaker 


“Avo: 


‘weighs less than ten pounds, 
slweek demount- and thus is easly portable. 


operator need not fear Mowing out tubes Hot Air Polishes Metal 


berty he would not care 


process 
plated artis 


lasts hot air through 
he metal is dried an 

to a high polish 
single operation, saving 
considerable labor and ex- 


Snakes Outwitted 
REVALENCE of 


makes, scorpions and 
imilar pests in Egypt has 
led farmers there to devise 
novel method of safe aleep- 

the hot summer 


urns are shaped with 
tapering bottoms and large 


slippery sides will keep 
snakes and other disturbers 
of their slumber at a safe 
distance. 


hom 


“Electric Eye” Gives Burglar Alarm 


WO new burglar alarms have recent- 
ly been periected by inventors in 
widely separated corners of the wor 
Using a new kind of supersensi 
lectrie cell, which responds to the 
or shade falling on it, Dr, Robert 1. 
Burt, of the California Institute of 
‘Technology, has devised an alarm that is 
said to ive instant warning when anyon 
enters the room. 
Light, from a concealed lamp in the 
is reflected about the room by 


single photo-electric 
jet walk in front of 
any beam, interrupting it for a second, 
‘even this slight change in the total amo 
‘of light falling upon the sensitive eell will 
release the mechanism that rings, the 
alarm. ‘The bright rays of a safecracker's 
flashlight will also operate the cell. 

‘The inventor says the system can be 

de to work on a beam of ultra-violet 
ight, which would make the protecting 
network of rays le to the person 


n inventor has perfected an 
is declared to be practically 
i 


alarm whi 


ensitive that merely touching the ob- 
ject guarded, haps even the 
Will set it off 

‘ple is that of “*pre- 
which causes the metal 
core of an electro-magnet after being 
magnetized by a powerful current, to 
‘maintain its magnetism as long as a much 
urrent is passed through the 
second principles that goo 


wised. This demagn 
trips an alarm, 


the core 


Does Earth Turn on Core? 


HN the crust of the earth twists 
slowly on the planet's internal core, 


uside portion, 
is the suggestion of Professor Bruno 
of the University of Goet- 
One rotation of the 
earth is made, Profes 
scientific evidence which 


jeates the probability. thi 
solid outer crust of the earth and a 
solid central core there exists a layer of 
relatively fluid rock, which yields slowly, 
fas wax does under’ pressure. 


Gallons of Coffee a Second 


VERY second Americans drink 73,000 
cups of coffee! ‘That is the amazing 
estimate of Cyrus F. Blanke, St. Louis, 
tea and coffee importer, based on study 
‘of data for the first five months of 1927. 
We consume 121 billion cups of coffee 
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“The ingenious barelat alarm im 
RL. Burt, of 


4 year, he declares. More than a billion 
half pounds of coffee, and a hundred 
illion pounds of tea. will be used to satis~ 
1027 thirst for beverages, 

cate. 


A Garden on Shelves 


‘OU don't need a back 


"in which she grows successfully 
rie, carrots, ‘onlons, radishes, 
td spinac The tes othe 
twses are filled from the top with rich 
seeds are planted down the sides in 
Fnclined tiers, and. vey 
from all sides, growing as 


st 


Trailing Will-o’-the-Wisp 


‘OW that Dr. W. W. Coblents 
stat of experts at the U, 
Bureau of Standards are making notab 
advances in the study of Iu 

mals and b 

will’ 
Tight that. has occasionally 
night over marshes—may soon be solved. 
Investigators have long been at a lost 
to account for this weird and curious 


been seen at 


nf marsh gu 
ta 

ing orga 

Trave been 


s0 of phosp 
phosphorts, fort 
matter in the grou 


as that of luminous plants or animals, 
scemsa more likely cause, Some explan 
tions along this line ascribe the will-o' 


wisp to swarms of insects rendered I 
minous by disease, birds with uminou 
fungi on their fe nous bacteria 


particular in 
‘woods near Gr 
pont, Belgium, a retired army surgeon, 
Jules Rossignol, saw several particularly 
fine displays. Little white clouds, rising 
from the ground, became luminous globes 
at an altitude of about forty fer 
maining visible for several 
Matthew Luckiesh, prominent Am 
can illuminating engineer, saw great 
numbers of the mysterious lights while 
Passing, temporary pools of shallow 
waters in a Nevada desert. Prof. L. A. 
Hausman of Cornell University observed 
‘a fine display near Cayutaville, N. Y. 


Hailstones Big as Baseballs 
Puncture Auto Tops 


EPAUSTONES as big as baseballs fll 
in a recent Canadian storm near 

to reports. 
‘The spheres of ice, some deseribed as four 
inches in diameter, worked costly havoc, 
tearing down telephone wires and punc- 
turing automobile tops, 

‘That hailstones of exiraontinary size da 
‘occur on rare occasions is an unquestioned 
fact, though scientific records to date have 
placed the maximum diameter nearer 
three inches. ‘The largest are composed of 
alternate layers of ice and solidified snow. 
‘thought to have formed about an original 
center of a bit of gravel or dust floating 
in the air. ‘The powerful wind currents 
of thunderstorm or tornado, it is be- 

ieved, carry them up and down many 
imes between the “rain region” and the 
of the sky, until their 


rear Dallas, Texas, suffered a sen- 
hailstone bombardment that did 


Sal Seteg inte aero On: 
stones is large, and the total loss of all, 
Siroonno0, ‘No pert the country i 

000,000. "No pat of the country is 
immune from the falling missiles, whose 
descent is usually limited to the middle 
of a thunderstorm's path. 


Balloon Sets Distance Record 


A recent balloon race from Detroit, 
the winner, Svend A. U. Rasmussen, 
‘of, Detroit, soared imately 580 
miles to a new world’s distance record for 
craft of his class, ‘The previous recor! 
for balloons of this 
“third category” — 
42,400 “eubie feet 
city — was 500 
miles. "To. become 
official, the new 
record must be con- 
firmed by the Inter 
national Aero 
tical Association. 


Shipyard Buile 
Far from Sea 


half a mile frou 
the nearest water is 
the nama prec; 


her derrick picks it up, holds it in mid- 
ir whil 


Four such forty-foot racing 
the Mary Beth, with masts and auxiliary 
motor installed, and one thirty-two-foot 
motor cruiser complete with lifeboats and 
‘motor, traveled down to the sea in 
unique fashion during the frst five months 
‘of the shipyard’s operati 

‘The Mary Beth, shown in the photo- 

above, is owned by Fred Varney, 
San Francisco Yacht Club, 


Twenty-Five Acres of Glass 

RYSTAL PALACE, a famous London 

structure, which housed part of the 
Hyde Park exhibition of 1851, contains 
sae Bene 

in a recent renovation ln 
dors pecigeel om over tee ras 
dome of 100,000 pieces, several hundred 
feet ove pound. A mia wosld have 
sent them crashing through to the galler- 
ies inside. Crystal Palace has a trans. 
parent roof containing enough glass to 
cover a twenty-five-acre field. 


met 
“ys 
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New Radio Time Signals 
Keep World in Step 

TT WO new radio time signals, twice a 

day, on shorter wave lengths than 
any previously used—24.9 and 37.4 me- 
ters—have just been instituted by the 
U. 8, Naval Observatory, Washington, 
With those already in effect at 
Washingto 


tant services astronomy ean render. 
Your watch is set by standard time, 
ither directly by these signals or in 
rectly through local clocks. The worl 
Trasiness is transacted on standard time, 
flashed by radio to all corners of the earth. 
And to mariners and air pilots standard 
time is a matter of life and death. Know 
ing the exact hour, they can compare 
Jocal sun time, observed with a sextant, 
and compute their position. Since time 
and longitude are definitely related, both 
arg reckoned fom Game ‘meridian, 
nigh powerful tele astrono- 
mers here and abroad watch the move. 
tment in the aky of certain “clock stars 
whose schedules have heen computed 
with hairbreadth accuracy. As one of 
these stars reaches a predetermined point 
in the heavens, the time of its arrival 
serves to set the delicate clocks that keep 
time between each two of these 
sits.” All United States time signals are 
hhased on the “Greenwich mean time” of 
these stars’ movements. ‘The Eastern 
Standard time signals sent out by the 
Naval Observatory, for instance, are ex- 
actly five hours later than Greenwich 
. due to the difference in longitude 
of seventy-five degrees or five twenty- 
fourths of the earth’s circumference. 


Root Grows Like Duck’s Head 


[ATURE sometimes produces strange 
freaks, and one of the queerest is the 


sured below, recently picked 
tors Ridoooed teks Lost. ‘the: 


traordinary resem 
head of a duck pu 


which, w 


‘upon the phenomenon and 
bewilderment to examine 
jous root had lain undiscovered 
Pethape to become fualized, one ca 
agine the perplexity of scientists coming 
‘upon the fossil a thousand years hence; 
although, of course, critical ‘exami 
would show that the curiosity was of 

vegetable origin 


in the cireum- 
stances that af- 
fected its growth, 
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“Puncture-Proofing” Tested 
by Uncle Sam 


RE = “puncture-proof” compounds 
for automobile and. bicy 
‘true to their name? Sixty: 


5. Bureau of Standards. 
Relatively small” punctures, says the 
bureau, may be pleas more or less 
permanently by the best of them, and 
Porous tubes 


large punctures, 
cuts, blow-outs and’ “pinched” tubes 
need other remedies. Two advantages 
imed—that they preserve the rubber, 
and prevent eseape of air through leaky 
valves—are declared questionable, 

‘Driving a nail into a tire injected with 
‘8 compound—a startling test suggested 
hy several makers—is of slight 

wee, says the bureau, When a ti 
stationary. almost any “puncture-seali 
compound will plug a nail hole. But a 
tire on a moving wheel, continually 
cing stretched and compressed, is 
harder to seal against air leaks, 

‘Most “puneture-proof” compounds 
contain a finely-ground fiber or flaky 
material, such as asbestos or mica, and 
fan antifreeze material. When a 
‘occurs, escaping air crowds, the 

10. the hole and plugs it. 
dare said to harden to form 

his can only happen slo 
atver the Sher has stopped the leak. 


Eagles Trained to Hunt 


ERHLAPS the 
servant of man is in the searcely known 
district between the Caspian and Aral 
where it, hi 


recently found 
‘Kazak nomads tame the birds 
them to hy 
“herkoots, 
‘as horses. 
trained berkoots is widely at 
‘The berkoot soars aloft and spots a 
wolf, a fox, or other smaller game, then 
swoops down and captures it by pecking 
out its eyes and crushing its bones. 


Toy Soldier Many Ages Old 


"HAT was the first toy soldier? 

‘This remarkable pottery plaything, 
recently discovered in a burial mound 
wear Ixtlan, Mexico, claims the 


years. 


would make it antedate 
destroyed in 1519, 


Lamp Made of Gun Shell 


ROM  cannon’s muesle to a 
Boeary cotter table bu long 
jaamp, bet that te: the rah 
wmode by th sicpounder acral 
shell, with the aid of two dexterous 
The Bieery lnnp othe yd 
i i the rodact 
Gf igen week's laber ey these two 
sailors from the U. 8. 8. Cunning- 
ham, a destroyer stationed at the 
Gieattown Navy Nan Boston 
‘After aarp a 
‘aos enc ou te center tarcard of 
the lamp, rifle cartridges and revol- 
er balbte were still for Oras: 
ments. All of the shells were 


empty. ‘The lamp was fully wired, 
engraved with naval insignia and 
given a high polish. 


Atoms Smashed at Last, 
* Scientists Declare 


solid products of decay 
“polonium,” another elated 
atoms can now be pulverized, according. 
to G. Kirsch and H. Pettersson, who re- 
cently told the Academy of Sciences at 
Vienna, Austria, that they had success 
ely Dessberded pore enrGon-the pris 
cipal element of coal— the radio 
Shien 


But science generally 
‘actual breaxing up of atoms, 


Raindrops’ Measures Taken 


|. Enright, 
Dublin, Ireland. 


take 812 raindrops Ini 
side to make 

reached 
three th 


Nerves at Work Get “Het Up” 


HEN you burn your finger docs 
your brai hy a sort of 

radio or electric 
wave that trans- 


sand drops were measured, 


cold belief, based 
fon the fact that 
stimulated 
nerves had never 
Yen found to 


give off heat, 
New researches 
by De A.V. 


Hill, of Corn 
Universit 
have shown 
that. the oppo- 
site is probable 
that Han 


electric heat-measuring device to record 
temperature changes of one tw 
niillionth of a degree, he found that a 
nerve gives off a 

heat when it reacts. 


All Bride’s Attire Synthetic 


YNTHETIC materials recently maile 
wedding costume of a West 


Virginia girl, exhibited later to the Amer- 
ican Chemical Society. It cost but #23. 
All was artifical, from the tulle veil to 


he silver-rayed slippers. Dress, stock- 
ngs and lace were of rayon made from 
wood and cotton. ‘Threads of a tin-cop- 
per alloy were the “silver” slipper deco- 
Fations colldion beads completed the 
outfit. Even the prayerbook and the tra- 
ditional garter were of artificial materials. 
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j Unique Activities 
; Pygmy Castle and Telescope 


Made from Bottle Only Two of 
Many and Varied Novelties 
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of Unusual People 


‘A pansion play and more in wood, 
nqrente cari 


Latest I 
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deas in Aviation 


‘ousquet of Quincy, Il, fe shown here with the midget monoplane [A radio receiver ia the airplane fuselage responds to signals from the 


°. 

Ghith'he fs buliding for sight to Washington, D. C,_ This beby plane 
hit have « wine spread of ooly fourteen feet and, inctading its half hore © 
‘ower motor wil weigh only 250 pounds when completed and rendy to Ay v. 


Porous Parachute Safer 


REMARKABLE new type of 
life-saving parachute was suc~ 
cessfully tested recently at the 
Navy's air station at Ana- 


costia, D.C. Un 


ce the fabric previously 
‘a special weave, has 


Balloon Can Fly for Weeks 


A NEW typeof balloon that cou tay 
i the air for weeks, and travel half- 
the earth, is proposed by 
jen Bodin, a Frenchman, Besides 
ordinary gas bag, filled with hydrogen 
fas, not quite large enough to support it 
flone, the craft would have an auxiliary 
Compartinent filled with air to supply the 
itional necessary buoyancy. By heat- 
this air the pilot, could 
‘altitude without valving off 
tind losing any of his precious hydrogen: 
thus he might stay in the air as long as 
his food and water held out. 
ha scheme was that of Jean 
latre de Rosier, pioneer 
ich aeronaut, who was killed in the 
‘a novel balloon he con 
we craft caught fire and fell. 
Todin’s ‘scheme, however, would avert 
this catastrophe by a new system of 
‘air. He plans to use the heat 
jemically when the vapor of 
‘contact with powdered 
a similar effect to that of 
spe of gas lighter for 
taining a thin spiral of plati 
atalstic ation causes union of the 
fases and a resulting flame, except that 
the heated platinum would glow 


What Speed Can Man Endure? 
‘AN a man-built flying machine sur- 


ass in speed a man's endurance? 
‘The human factor will be the eventual 


limit of an airplane's vi 
to Major Louis H. Bauer, Medical Corps, 
U.S.A. Future airplanes may reach a 
speed that will not allow a tum to be 
made; pressure on the side of the pilot's 
brain, caused by a curve, would 
result in death. Tt is likely that man 
cannot stand such a turn at a rate ex- 
ceeding 300 miles an hour, Major Bauer 
say, though hhe might be able to doe 
considerably. better on straightaway 
‘course of sufficient length. 

‘Air pilots are approaching this Timit. 
When Lieut. James H. Doolittle, army 
aviator, recently performed with his 
plane an “outside loop” for the first time 
In history, he is believed to have attained 


‘a speed of 330 miles an hour! ‘The 


(Eat the motor Sven 
(Broscope that mak 
Bie wings revolve 


reand and usher Hightson the instrament board, tl 


7 
{ 


‘the aviator if 
1. Burgess and J. H. Dellinger, of the 


spectacular feat began with a nose dive 
straight down, reversing the usual method 
of “looping the loop.” ‘The strain of the 
sudden turn is suid to have distended the 
pilot's eyeballs until they touched ie 

‘ow Lieut, Al Williams, U. 8, N., seeks 
‘ new record in a special plane powered 
hy a new 1200-horsepower, twenty-four 
eylinder motor. 


Beacons Pierce 15-Mile Fog 


RILLIANT scarlet fog-piercing 

‘lights, of the type invented by 
Raymond R. Machlett of New York and 
lustrated in a previous issue of PoruLAR 
Screyce Moxtiny, are now in use at 
Curtiss Field, N. Y., and Hadley Field, 
near New Brunswick, N. ous. 


Bureatt of Standards has made # favor- 

able report on the new airpla 

and if final Governm 

being conducted prove satistactory thy 

will be installed at landing fields through 

out the country 

‘Said to be visible through dense fog: as 

far as fifteen miles, the 10,000-cand 

power latips owe their mist-penetrati 

power to the long wave length of th 

peculiar-eolored light. Such a beacon 

would have enabled Commander Richard 
on his trans-Atlantic flight, 
ris when he wandered lost 
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Flying Ambulance, Odd Birdlike -Glider, Improved Parachutes 
and Sky Beacons; Scores of Ingenious New Uses for Airplanes 


RAVEL by plane at less than 
rail fare is now possible, accord- 
ing to Sir John Rhodes. British 
aviation enthusiast. With one 
passenger, he recently completed a 1500- 
mille pleasure trip throug! 
Belgium in a small 
dare ineling gutine, of, boos 
wrs—including. gasoline, oi ing 
- the airplane, and even customs fees. 
Since two persons made the trip, the 
total cost of about four and one half 
cents a mile compared favorably with Fail 
travel. ‘They averaged fifteen miles to 
the gallon of gasoline—a record better 


than that of many automobiles. 


Planes Used in 156 Ways 


only thirty- 
military 


sport, are 
fishing, 
and sci 
arch 
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smuggling liquor, 
rush preclousatones from mine to market 
without fear of hold-up: to scout for 
sche of Sb, and to mn crop save 
‘rom a soaring river traffic a 
dredging work, as well as tides and cur- 
rents, may be observed and. studied. 
City and suburban planning is done with 
the aid of airplanes and the view obtained 
from them. Upper air currents are 


unobstructed Ss clouds. 

Among the others are such novel uses 
aus hunting lost animals on ranches: 
locating refugees in flood areas; trans- 
Porting payrolls; chas 
and spotting forest fi 


New American Air Lines 
'S AN air mail service across the ocean to 


37 


Assistant Postmaster General W. Irving 
Glover announced the Post Office Depart 
ment would establish an air route over 
the Atlantic at the first opportunity, and 
that schedules probably could be main- 
tained with regularity. Such a route, it 
has been pointed out, would prababl 

be via Bermuda and ‘the Azores, wit 

stops for fuel. As a commercial venture, 


the reat of travel b 
nirkines are being opened daily. Besiles 
the airwaysshown on the map publi 
the September iasue of Porvtai 
Moyruty, a transcontinental 
service is now to link New Ye 
Franciaro, New, passenger 
nned—among them, a Detroit-Cleve- 
lend ine, nother 19. carry_ travelers 
from Indianapolis te Chicago, Cincinnati 
and other cities; a line to connec 


secret of a bird's perfect 
bea secret no longer. A 


ack and used to record 
the air with perfect accurac 
As recently announced before the 
French Academy of Sciences, the device 
weighs but two ounces—as_ compared. 
with twenty-eight and a half pound for 
similar device the sa 
ta to study the wing movements 
planes. Strapped to the back of a pi 
for other tame bird, it will register simul- 
taneously on a smoked chart how far 
up and down the bird's wings move, how 
fast it is traveling through the air, and 
how many strokes a minute its wings are 
making. “Records of this kind may be of 
‘great value in designing future ai 


4 


me 


He Swims by Machinery 
YOu di 
“ aquabil 
for you. 

X pair of hieyele pedals driven by the 
feet rotates a small serew propeller at the 


know how to swim, 
" may solve the problem 


and one at the end keep the 

Iie surface of the water, 

"The aquabike was invented by Henry 

Uberto, of New York City, whove sh 

‘was disabled in the World War, 

his swimming like other men. 
ficulty, he perfected the b 

photograph 

Uberto holding t 


in the water. 


KNOW YOUR CAR 


LITTLE care often. will 
safeguard you against the 

bosibility of punctured or blown- 
out tires. A large percentage 
Of flat tres are Bot caused st 
the moment the tire runs over 
the puncturing object. In most 
ceases, the tack or nail is lying 
position 


ly 
over it, the point may eateh in 
the rubber and the tack may 
travel around on the tread for 
many miles before the repeated 
pounding on the road finally 
forces it through the tread and 
tube, 

‘That is why it pays to inspect 
your tires daily to find tacks, 
hails, pieces of glass or othe 
sharp objects that may be han; 
ing on to the tread in such a way 
that they will eventually work 

through and cause a puncture. 


eee = 
= ———\e 


2 
x Ys 


A Distillery for Steel 


will melt, boil 

porate in an maxi 

furnace, which 

heat to scorch 
‘The 


pathetic 
metal placed 


evaporite im gns- 
‘cous form. ‘The picture at the 
Fight shows. the apparatus 
melting ten-pound steel bars 
inside the bell while a chemist 
nearby controls the current. 
‘The device has been named 
the “high frequency vacu 
m_ induction furnace by 
'H. Brace, of the Westing- 
house Research Laboratories, 
who perfected it, ‘The fur- 


nace is valuable in studying, 
the impurities contained 
metals, The tube seen at the 
bottom of the stand on w 
the 


ch 
irnace rests sucks the 
allic gases out of the bell 
as they form. They can then 
be isolated and analyzed at 
will, By such a method of 
analysis, more and more is 
learned of the impurities in 
steel, and the manufacture 
of stronger and more durable 
metals is made possible, 


not create enough, 


Auto Jack Always in Place 


THING new 
ndividual w 


in the 

to put itin place b axle— 

if the new set of four jacks is 

yy bolted on to the axle of the 
veel it raises, 

four i 

but for 


ia tire the de 
full height, 
A" conve 


L. ‘ut Jong-handled 
which is hinged to fold into a 
ace in the tool box, operates 
at a safe distance from the 
through & 


front of the jack. 


High Pressure to Crush Eggs 


CRUSH an eggshell so deli 
wat the 
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“Flying Doughnut” Plane 
Crashes in Test 
HEN remarkable “flying 


ings recently attempted to 
at Curtiss Field, N 

short experi i; 
feet the odd craft, described in theSeptem- 
berissueof Porviar Screxce Mow rity 
fell, struck d 

Emil Ruprecht 
pilot who tried to f 
the whirling propellers ripped. th 
fabric and fragile wo 

He escaped with 


Hight, Ke 
propellers powered by a. two- 
cylinder motor were intended by 
the designer of the plane to 
provide both forward. pr 
sion and direct lifting force. 


A Real“One-Man Band” 


E'S a twenty-two-picee or- 
chestea all by himself! 
‘This labyrinth 
ruins, tubes and ste 
highly intricate musical as 
semblage, the result of seven 


ape, some method 
of signalling’ may be devised. $0 th 


BF ate tn One isin may ecu witht 
inneapolis, Minn. inventor may be ran under wwithont 
Hhablote pester but wie Netoon a“ human drivers. ‘They would be 


Iy equipped with safety devices t 
make accidents virtually impossible. 
Few ‘Landoners except the sudents 
themselves now of this might schools loca: 
tion, or even its existence, Its electrical 
machines are installed in the sanve tunnel 
Alcoves that once were used. to house Ue 
Pricelen jewels and Valuable pa 


his hands, knees, feet and mouth to gou 


mate an orchestra of over twenty 
‘The assemblage contains parts 
mobiles and locomotives, as well as mat 
vind, string, and percussion instruments. Crown dewels and paint 
An electric amplifier is used by the inven- don National Gallery’ di ; 
iy the sounds of the str probably the strangest subway station 
the w world, "No 
put om its sever 


| How Much Do You Know of 
| "the World You Live In? 
TT EST yourself with the 
‘uiestions below, se- 
lected from hundreds seit in by 
correth 


answers turn to page 107, 

1. Where can submarine 

fardens be seen in the 
United States? 

2. How was Mammoth Cave 
formed? 

3. Where is the ground cov- 
ered with moss instead “f 
‘grass? 

4. Which Indians are most 
warlike? 

Where does mons grow on 
telephone wires? 
6. What is the lightest wood? 


sereen, and electrical apparatus 
such as is used in sul i 


wall display dark moving 9, Why ace Jereay come 00 
ws that show locat called? 
naginary trains. & Where do natives dye 
‘The electro-pneumatic signal their hair red? 
system is complete and 9. Where did Caliph Harun 
ready for demonstration. At the al Rashid of the “Arabian | 
Nights” live? 
3 10. What large river has no 
themselves the switches, mouth? 
signals and the electric current 1. What is the chaulmoogra 
devices they have just learned tree? 
about in the lecture room. 12. What is the largest flower 
Along a platform that borders in the world? 


the model teack runs another, a |____ = —. 


‘The eee aluminum Ketter shown 
There ht naige ane nother so that « 
diferent dish may be cooked in exch, 
‘though only one burner of x stove la 
‘reulved. ‘The upper hetten may be 
ted for steaming or tolling.” Man 
‘ea ate insulated aed to not get hot 


Sccommodate na ordinary funel? Here 
erdevice that solves the problem. The 
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A rubber cap te: 
places the metal ee 
{hen from bottle 
oC ginger ale or ther 
fefreahinent and, bee 
ing eth, pee 
serves what ie eft 
of the Contents for 
orate we. The deep 
‘teove Jets the core 
(i inside the bone 
‘when you sive Hen 
ist, and allows the 
Fim of the eap to en: 
‘rele the outside of 
the top of the bottle 


Hot and cold foods alike that lend them- 


Feed string beans into the hopper of 
{hie machine and. torn the crank. 
‘This Toren the beara’ theough the 
inives that ‘est them ‘in wniform 
engin. Primarily designed for se 
{nremnaing, the device tx helpful 
‘rein preparing « dinner ot luncheon 
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| Housekeeping Tools 


[Eateing cigs. Preat down, aa the operator 
{eiabout ts da in the top picture, and you 
tate = hole like that seen in the botiorn 
Photograph. (Now with the cup meenure 
‘Sat the contentn of the cam an needed, 
Fit the cutter beck in the hale and’ the 
(can in sealed securely ‘agaist leakage 


ot 


25 i it 
S ii eBip 
fo} atid 5 
| — aa 
i 2) aie 
3 il Tigi 
= ua 
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Radio Questions Everybody Asks | 


What Is Static? 


Why Do Signals Fade? 


How Can the Waves Penetrate Solid Walls? 
These Queries and Many Others Answered 


Why do the signals fade at times? 


HERE are many theories. 
‘One of the most plausible is 
that the radio wave from 


tant station arrives at your set 
in two sections, one being the reflection 
from the upper atmosphere. Because the 
paths of these sections are constantly 
changing, the two sections are alternately 


in step and out, Tn step, they reinlowre 
g loud signals. Out 


each other, prod 


the signal disappears, 


Why docs radio go through walls? 
ADIO w 


penetrating almost any 
tance just as light rays 
io through clear glass. 


ei 
In second wpeciion the weve in: Higeyeea 


What keeps stations from getting mized? 

Each station broadcasts on a slightly 
different. wave length, which means the 
electrical "vibrations ‘sent out by’ the 
stations are at different rates. You re- 
ceive any particular station to the ex- 

of the others by p 

ne with its particular vibration rate. 


vibratory charac 
by natural forces and apparently is 
timately related to thunderstorms. Static 
gets mixed with the radio signals like 
water from two glasses poured in the 
itcher, and the mixture of 
and signals is just about as difficult to 
separate as the water. 

What happens to sound when it 
broadcast? 

Broadcasting consists of continuous. 
wavelike vibrations in the ether produced 
by the powerful vacuum tubes in the 
transmitting station, Sound is impressed 
‘on this flow of vibrations by means of the 
‘microphone and the apparatus connected 
to it, What you hear is the result of the 


Static bends with the radio wave like two 
tames of water poured into. the same 
Dither, and’'you hear the resulting mixture 


translation of the electrical vibrations in 
the ether into sound vibrations in the air. 

tion of your receiving set is to 
ish this result, 


radio poor in summer? 
fore prevalent in summer 

than in winter. so that even when ¢ 

mis are goo for the reception vf dis. 

stations, static spoils the qualit 

the resulting music or speech. Radio 

yraves in the broadeast band travel much 


and the upper atu does not seem 
to get into, good condition for radio re 
ception during the few hours of darkness 


Is there any difference between radio and 
wireless? 

‘ECHNICALLY the terms mean the 

romary to speak of 

radio, 


sent through small coils consisting of 
thousands of turns of fine wire. ‘These 
coils are mounted on soft iron pole pieces 
‘which are attached to the ends of a power- 
ful permanent magnet, Close to the pole 
of iron called the 
weted by a link to 
the paper of the cone, ‘The electr 
pulses in the wire of the coils 
Corresponding changes in the pull of the 
‘magnet on the armature and these rapid 


‘Fading is said to be the renult of the inter- 
Terence between two sections of the same 
sive Feaching tet from silferent directions 


changes in pull are turned into air vi- 
brations by the paper of the cone, 

Where does the energy come from to make 
the sounds? 

‘The B-battery supplies all the energy. 
‘The radio impulse that comes down your 
antenna, or is picked up by the loop, is 
tused as a trigger to release the power of 
the battery just as the pull of your finger 
‘on the trigger of a rifle releases the tre= 
‘mendous power of the powder charge, 


What are seare lengths and kiloeyeles? 
NE is a measure of length, the other 
of speed. As the radio waves or vibra- 
tions travel along, compressed sections 
follow areas of lower compression in regu- 
lar order, just as the peaks of water waves 
alternate with the hollows in between. 
‘The waye length is the actual distance in, 
meters from one peak of compression to 
the next one. The numberof them that 
‘a given point in a second of time is 
the measure ef the wave length in kilo 
eycles. ‘The shorter the wave length, the 
more peaks puss during a second. ‘That is 
why the number of kilocycles increases 
as the wave length decreases. 
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*T vend of the Year 


Survey Shows “Electric 


68 


in Radio 


” Sets Are Principal Goal 


of Manufacturers—Other New Developments 


By JOHN CARR 


1g control for coarse tuning a 
‘one of more auxiliary knobs that must be 
irned to get best results on anytl 
except local stations. 
‘Aside from the inclusion of the power 


to be obtained from 
the problems 
wlio reception, has demat 

ix set operate directly from the 
light socket without the aid of 
any batteries or charging devices. On 


ers in all grades of 
sets, there is not 
new in the circuits 


the surface, it seems to be a reasonable employed, s0 that the 
demand, Vacuum cleaners, electric new sets are not 
Roasters, washing machines and any markedly better than 


number of household utilities take eur- 
rent from the Tight socket, so why 
‘shouldn't te radio 

mpletely electrified radio receiving 
the market for 


last year's models for 
either distance or se- 
letivity, The chasis 
type of construction, 
in which the working 


the high priced parts of the radio set 
year, when several improve- are built into a rigid 
apparatus and a few unit that slips into 


wwentions made their 
fucturers deter 
the demand 

ate priced, completely electrified radio 


to be conquered before full success is 
assured. 

‘The ‘modern battery-operated radio 
receiver represents th 
Jhghest standard of qual 
ity so far attained. 

No manufacturer of a 
batteryless set ean hope 
to better a battery 
operated set whe 
comes to. actual rec 
tion results, Howe 
he may’ approximat 
equal. such. results, 
that is what the mas 


‘the bat- 

ust be 
reasonable in price, re- 
inble a and 


fare hard at work at- 
tempting to combine all these qualities in 
ta batteryless receiver. You will see the 
results of their efforts this autumn in the 
various radio shows. 


What's New in Battery Sets 


GINGLE control or apparent single 
control and the use of the 171 power 
tube in the last stage of audio amplifi- 
1 will be almost universal on the 
new sets this year, By apparent single 


i more 
hat it makes| 


‘out so much extra expense. 


The Electric Models 


MESSY novel ratio receivers operating 
entirely on the alternating current 
lable at the electric light socket will 


‘a different principle. That fact illustrates 


mn existing 

ieers as to the best method 
various problems 

to this class of radio receivers. 
First there will he a group of receivers 


nary fllament i 
pinced by a 
tbe that i cont= 
ed onthe out- 
side with a mate- 
rial that, will 
throw off the re- 
uted trea of 
ons. whert 
heated, and fit- 
ted on the inside 
ith a hea 
element, th 
operated by the 
alternating. cur- 
rent after it his 
heen stepped 
down to about 
three volts, 

‘A. peculiarity 
of this tube is 
ces a consicerable time 
to action, #0 that you 
may have to w 
hall minute or s0 after tu 
on the set before 

“This Ing 


pacity 
fd there is still a question as 
to how long they: will last, al 
though it seems logical to ex 
pect that the manufacturers will 
succeed in making them as 
durable as the battery tubes. 
Another group of receivers will 
«type of tube with 
thick filament. o 


These tuber, ike, the 

types, will be operated by 
nating current. However, in this: 

current will he applied directly to th 
filament after it is stepped down to ab 

one to one andl a half volts. 

As with the heater typ 

y will be experienced 


establishing 
an adequate volume control, and_ the 


problem of eliminating the hum is a 
shade more serious with this 
alternating current set than with any 
of the others. 

A third class of electrified receivers is 
what is known as series filament type. 


“a 


‘These sets use standard vacuum tubes 
such as the 199 and 201A. The filaments 
are connected in series and current is. 
forced through them by an oversized B- 
eliminator capable of supplying f far more 
‘current than is required for use in the B- 
circuit of the set. 

‘The 199 type filament job is, of course, 
limited in results by the tubes it uses, 
wile the wries 014 types are expensive 
to construct and the replacement costs 
‘of the high power rectifier tube that is 
fequicod iaap’ cuecod that of betipries 
In this case, also, the probabilities are 
‘that the manufacturers will improve the 
tubes up to standard life, 

‘The (ae rth class of electric receivers 
ia of essentially battery-operated types, 
xcept thatthe battery is re- 
placed by an A-climinator. 
There really is a fifth class 
cccupied 
fecturer 


Be nen rete 


Cones Win Out 
N THE battle for suprem- 
acy, the cone type loud- 
aker has conclusively won, 


Hat speakers hve vit= 
tually “disappeared, Much 
ress haa heen made in de- 

igning new and attractive 
{yes that wil end in with 

1¢Turnishings of almost any kindof room, 
‘The shape of the cone has been developed 
away from the uncompromising circle so 
that many of the models this year will be 
oval or of irregular curved shape, 

‘The horn, although now extinet in the 
form which we are familiar, is 
expected to make a comeback in a new 
cabinet shape somewhat like the long, 
coiled-up horns that have been developed 
in the newer types of phonographs. 

Forextraordinarily high 
power reproduction another 
type ig making its appear~ 
ance. ‘This will consist of a 
cone or one of the special 
long, folded horns operated 
by an electrodynamic mech 
nists. ‘This differs from the 
ordinary loudspeaker unit in 
that instead of the conven- 
tional horseshoe magnet fit- 
ted with pole pieces and coils 
to act on a small iron arma~ 
ture, the electrodynamic vax 
riety will have a large electro- 
magnet and the armature will 
consist of a tiny coil of wire 
attached by a link to the 
center of the cone, or to the 
diaphragm in the case of the 
horn types, ‘The advantage 
of this type of loudspeaker is 
that the coil can vibrate with greater 
freedom on extremely loud signals. 


Automatic A-Power Units 


IIE. owner of the battery-operated 

set will not be neglected this year, 

for there is a bewildering variety of 

new A-power units designed to get rid of 

all the troubles commonly complained of 
with batteries. . 

‘You can buy a battery fitted in a case 
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with a trickle charger and an automatic 
relay to take care of turning the charger 
‘on and off as you use the set. ‘These out- 
fits also are provided with a socket into 
which you can plug the B-climinator to 
ccoutrol it, too, automatically. 

Another model uses high, rate 
charger instead of one of the trickle type 
and includes a potential relay which 
turns the charger on and off depending on 
the state of charge of the battery. 

Tn every ease, the battery itself has 
been redesigned to provide an exception 
ally large water capacity so that watering 
‘of the battery need be done only once 
‘every six months or a year. 

Improved types of chargers are pro- 
vided for those radio fans who desire to 


‘tnd at right la heater type power tube equivalent to the 171 battery (pe 


You Mar Get Stung! 


DO ey re ape ato 


SylteParcuasstimnes teeter oe 
‘Srawoanos, 250 Fourth Avenue, New 
pO 0 macth new and 
nt ot coming on 
Tmerket, You eset siterd bake. e 
hance. "The Tasitute will gladly 
‘tower all eters of tquiry. 


use a separate battery with their set 

But the A-power buyer is not to be 
restricted to variations of storage batte 
and charger. ‘There are several different 
types of A-battery eleminators to be 
placed on the market. Several of these 
‘operate on esentilly. the same principle 
as the modern B-eliminator. | ‘There 
transformer, a rectifier and a filter Greuit 
consisting of choke coils and condensers 
tither dry or electrolytic. 

‘The success of these true A-climinators 
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‘will depend on the selling price and on 
whether they really give good results. 


High Voltage B-Eliminators 
'O BASIC changes in design will ay 
pear in this season's model of 

sliminators, Practically all types wil be 
capable of ‘supplying 180 volts so that 
you can operate a 171 type power tube 
io maxioun eficiency. “There is & tone 
dency to eliminate adjustable controls, 


All the Volume You Want 


'F YOU have a desire for loud volume 
from your speaker there will be plenty 

‘of equipment offered to satisfy 
needs, Several models of 


power amplifiers already are 
‘on the market and others are 
to follow. ‘These units can be 
hooked between au; 
the loudspeaker, 


set and 


set which, in most cases, 

taken out ofthe receiver and 
fan attachment, plug put 
the socket in place o 


In 
every case these power units 


also supply the necessary Be 
current to operate your set so that you 
liminate the B-batieries and at the sam 
rove the power and tone quality, 
the one unit, 


How to Choose Your Set 


TE, XOU have been a radio fan for some 
ine, you will welcome the many 
develo year. Nom 


tobuy standard equipment to 
‘suit you. In fact, there never 
h he radio 
i wide 
‘of equipment has 
iicen deallables 

On the other hand, i 
are a new radio enth 
and have never owned @ 
radio receiver, you are facing 


facts constantly before you, 
the whole question will be: 
First remember that tone 


quality is the most important 
feature in the performance of 
any radio receiving set. Don’t 
kate Sees 
fectly satisfied on this point. 
Second, in choosing between a battery- 
less and a battery-operated set, remember 
that for clear tone, volume, sclectivity 
and distance the battery-operated set is 
as nearly perfect as is possible'in the pres- 
tent stage of the radio art. A batt 
set may closely approach such res 
closely enough, in fact, to suit the most 
critical ear. Choose between them, there- 
fore, on the basis of first cost, cost of up- 
keep and amount of attention required. 
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Pointers for Radio Novices 
Condensers aud Cabled Leads 


How to Get Purer Music and Clearer Speech 


\HE ease with which alternating 
current passes through a fixed 
or variable condenser depends 
entirely on the frequency of the 

alternation, At the tremendously rapid 

alternations of radio-frequency current, 
fa very low capacity condenser offers but 
little resistance to the current flow, At 
audible frequeneies—those which ean be 
hearl—the condenser must be much 

Jarger to pass the same amount of current 

at the same voltage or pressure, And 

when you slow the oscillations of the 
current down until they stop and the 

‘current flows steadily in one direction 

instead of alternating back and forth, 

condenser, no matter how large, will 

completely stop the flow of current. 
‘These facts govern the results you will 

obtain when you connect a condenser in 

f circuit enrrying electric current, such 

as the circuits in your radio set. If, for 

example, you have a circuitin which eur- 
rent is flowing at two distinct rates of 
alternation, a condenser can be used to 


frequency cur- 
while i will 
feta ate to tp the bower frequen. 
However, the separation will not 
absolutely complete, for some of the lower 
frequency current will get through. 


A. SHUNT, arrangement of the con. 
denser will haye the opposite effect. 
It will allow the high frequency current 
to flow through the shunt circuit, while 
the lower frequency will continue on the 
original wire. 

Remember that the effect is never 
complete, and so when you try to by- 
pass the radio-frequency current ina 
Cirenit, you also by-pass a small amount 
‘of the current that is flowing at audible 
frequencies. This would be of no im- 
portance except for the fact that more of 
the high audible frequencies that 
go to make up the high notes are 
smoved from the total flow of 
rent than of the lower fre- 
‘quencies that form the bass notes, 
‘and distortion of the musical notes 
is introduced. 

‘You can test the working effect 
of fixed condensers very simply. 
‘Take a ,OL fixed condenser and 
connect it across the terinmals of 


h 1ing is that the higher audi- 
ble quencies are going throus 
stents oor) 


“This toy fred condenser i connected ia new 
ray. 'A'wire Is rat rum between the two pits 
Inthe aet'to which the condenser isto be come 
inected. ‘Then the condener lugs re soldered 
{othe wire at any convenient point, after 
(hich the wire between the two luge tnest wey 


AB C's of Radio 


ite pomible to. rebuild 
Satralic ea with medera 
ranformers wi the objet 
ing tes bore geely 
ten hn ew te jy a 
eas renks e wet op 0 erpoce! 
owe If this appene fo you out 
Hass the treesbormess atl yeu 
have’ sstsbed yoursell thet ‘cme 


mae too 


Iments. Electrical efficiency is sacri 
ficed to obtain neatness. The gol 


rf ‘and 
‘is short as possible and to 
‘away from each other. As ar 
refinement that is worth w 
many cases, connect Ys mf. fixed 
densers between the plus Band the 
F terminale of each transformer and 
the nearest point on the filament 
fireuit and ground the frames of 
both transformers. 


‘This convenient cable and plug attachment ges rid of reven 
ieding poste and an tqual masher of lowe. dangling wifes 
(when consertine Up your radio fecciving set to the batteries 


the loudspeaker, Now try connecting 
the condenser in series with your loud- 
speaker. ‘The tone will immediately 
become thin and tinny for music, or 
high pitched and nasal for speceh, in- 
dicating that the lower audible tones are 
not going through the condenser nearly 
80 well as those of high pitch, 


Advantages of Cabled Leads 


ANY factory-built radio receivers 
IVD are now constructed without bind- 
ing posts, Instead, there isa heavy cable 
brought out of the back of the receiver. 
‘This eable contains in one woven cover. 

ng all the wires needed to connect the 
power supply to the radio set. Some- 
times the ground connection is included, 
hut the antenna connection is separate, 
because, while introducing capacity be: 
tween the battery leads helps to get rid 
‘of stray coupling effects, including the 
antenna lead in the cable would result 
in a definite falling off in signal strength. 
‘The weak radio-frequency current in the 
antenna lead would have a tendency to 
travel to the ground by way of the 
capacity to the other wires rather than 
to fellow the correct path through your 


SIDE from the neatness of the 

cabled battery leads, the manufac- 
turers find, in most eases, that. this 
method of ‘construction reduces manic 
facturing cost 

If you are building mew radio set or 
revamping an old one, you can take 
advantage of the cabled battery lead 
construction by using one of the units 
tow sold for thin purpose, Tt ill save 
you the trouble of constructing a binding 
post panel and will make it a. simple 
matter to disconnect all the battery 
eads without chance of short circuits, 
merely by pulling out the plug shown in 
the illustration at the bottom of 
this page. 

‘The section containing the 
‘connecting pins shown at, the 
right in the illustration should be 
fastened to the baschoard near 
the back of the eabinet. A round 
hole slightly larger than the plu 
should be bored in the back of 
the eabinet in line with the piece 
mounted on the baseboard. Su 
ply wires to various parts of the 
radio receiver are soldered to the 
projecting lugs on the back of the 
device, and the separated wires 
at the end of the five-foot, eable 
are secured to the correct binding 
posts of the A-battery, B-bat- 
teries_ or Beeliminator ‘and C- 
batteries, 
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Puzzling with Sam Loyd 
Sharpen Your Wits on These 


Six Tests for Straight and Fast Thinking 


HESE brain teasers by Sam 

‘Loyd, most famous puzzle m 

‘er in'the world, are presented 

from month to month by 
Porutan Sctexce Mowat in response 
to requests from hundreds of readers. 
‘They are not mere time killers, but real 
tests of your mental ability. In tackling 
each of the problems, make a note of the 
time it takes you to reach a solution. 
After you have finished, refer to page 161 
for the correct answer and for the time 
within which the average person should 
wolve each problem, 


Cheese and Imagination 


IIE sketch is of a big cheese that has 

heen dissected by six straight cuts of 
aknife. [t requires considerable ima 
tion to see into the middle of the el 
‘and count all the big and little pieces into 
which it has been divided by the six 


cuts, 

‘A the promot price ofthe commodity 
we will not suggest that readers experi- 
ment with the real article. Just concen- 
trate upon the sketch and build up an 
imaginary total of the pieces, seen and 
unseen. How many pieces ean you count 
in your mind’s eye? Time your answer. 
than then to page 161 and see how wel 
‘your imagination has functioned. ‘There 
‘also you will find the correct answer, 
ving the mumber of pieces made by 
each cut, 


Guess This Word 


ERE is u little 
n affirmative, 
prefixed it becomes 


other one-letter prefixes it might be su 
cessively changed to something lively, a 
bird, a fish, a body of water, a period of 


time, a little fairy, a month, fodder, a 
song, money, a direction, or a talkative 
word. 

“Trace this little word to its lair, and 
pti throogh its transformations, You'll 
he surprised at the opportunities offered 
hy language for execies of the, mind — 

tunities which have made some 
people devote thei lives to the study of 
words. After you have done your best, 
refer to page 161 for the correct answer, 
as well as the time it should have taken 
to answer the problem, if you possess a 
good vocabulary. 


sidle tent with two natives, who provided 
a frugal repast of bread. ‘One man con- 
tributed five loaves andthe other Ure, 
ied. thei jon on condi- 
be permitted to pay for my 


in ie 


P*iVe tee consumed 
ight loaves, and upon my leave I 
laid down eight picces of silver to pay for 
my ahare. ‘The contributor of the five 
loaves appropriated five pieces of the sil 
ver and left three to his partner, who ob- 
jected to the division 


Wual shares of the 
i 


kes to answer. then tuen, 
to page I6L for the measure of your 
reasoning power. 


An After-Dinner Test 


ERE ina itl after-dinner diversion, 
proposition is to take up two 
adjacent. glasses between finger and 


jure out those three shifts as quickly 

‘ss possible. See page 161 for the solution 
‘measure of your 

‘mental short cuts, 


The Cost of a Villa 


"THE Smiths were purchasing « sub- 
urban villa when Smith remarked to 
his wife: ““If you give me three fourths of 
your money I can just take the 86000 
house and you will have enough left to 
buy the shady groveand running stream.” 

*No, no,” replied his better half. 
“Give me only two-thirds of your mone) 
and T will buy the house, nt will 
have enough over to purchase the grove 
with the babbling brook. 

From this domestic colloquy we are 
expected to figure out the value of that 
shady grove, with its never-failing stream. 
Tt is an exercise tal arithmetic 


After reaching your answer, note the 
time required, then on page 161 see the 
correct answer and the time it should 
have taken. 


A Present for Grandma 


HE little miss at the left wants us 
ow her how to cut her piece of 
cloth into four parts of the same form and 
sie s0 that she can group them together 
to make w perfectly square shaw for 
grandma, 

© One who can 


te possession of sense of form 
and ability to reason analytically, 

Many a person who is more than willing 
to blige the ite ge wl find teaser 
said than done, Ty 
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By JO! 


IM the truckman used to drive his 
two-horse open vehicle to the back 


oor of the bank, Men came out 
with small 

them onto the truck. 

many boxes to m on of gold, worth. 

half'« million dollars, A tarpaulin was 

Noud na a graceful gesture 

yawned, lighted his 

! nl room on his seat for & 

single guard whose protective ability was 

about equal to that of the tarpaulin, and 


“giddapped” his horses. ‘The truck lum- 
bered with its gold cargo through miles of 
city streets, unnoticed and. unmolested. 
hat was just a couple of decades ayo. 
‘Today a car like an army tank with 
peephole turrets and bullet-proof glass 
‘and a crew of sharpshooters with rifles 
and machine guns goes to the bank for a 
loatl of gold, ‘The guards deploy in the 
street like advance scouts of an army in 
touch with the foe. And despite such 
measures of security, the enemy quite 
often makes a successful raid on the treas- 
Does it mean anything to the house- 
holder that robbery has vastly increased 
in the United States? I believe it does, 
apart from the general interest all «i 
should have in the matter. ‘The crime in- 
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Is Your House Burelan Proot? 


Precautions You Can Take to 
Guard Doors and Windows and 
Double Security of Your Home 


R. McMAHON 


crease is not limited to deeds 
‘of sensational violence, ‘Th 
is also more house burglary. 
porch , ig and sneak 
thievig, We may expect yet 
rowded and wealthy, 


sider what may be done about 
of generations ago the 
no residence insurance. 
this departinent is half the busi 
pany and amo 

a dollars, 
American houses outside of 


light. If locked by the ti 


‘money on preca 
needed?” 

little to steal in : 
silver spoons, a couple of rugs, 
y trinkets and a trifle of casl 


stolen would 


t ruin us. 


‘was practically 


to be comniohly left unlocked, 


with woven wire fencing attached to metal 
posts set in concrete, sometimes topped 
with two or three strands of barbed wire, 


me je 
All this th 
rould not tempt a real burglar 


tis quite right to view the matter th 


‘Todi 


Bad house construction for the occupants; but 


nts to several Sood for the burglar, for whom » cornice ot 


sures of protection, On the 
to he reasonably 
ant of safeguards, 


osthy 
ther hand it is we 
nt in the employn 


orting to 


be proof 
and cold, 


guards in the architecture of a dwe 
ato edd thea afterwards. "Basis 
ciples most of 


rade the better. This meat 
i foundat fi 

quarters that are high, dry 
and light. ‘The proper he 

‘of a window sill above gra 
cannot be precisely stated, 
Five feet is good, more is de= 
sirable, Never mind the argu- 
ment that the thief can use a 


Low windows as in a cellar may be pro- 
tected with a metal grille or with iron bars. 
Tn a new building half or three-quarter 
inch bars may be placed through holes 
‘bored in window frames before the latter 
are set. in concrete or masonry. Bars 
should be about six inches apart. I have 
found by experience that a good sized per- 
ote ah iroegh 5 anes lees 
fourteen inches. By placing bars within 
window frames there is no interference 
with screens outside or sash inside. Next 
to grille and bars in protective value is a 
‘window of wire glass, which repels fire and 
also the intruder who would cut or smash, 
‘an easy entrance. Metal coal chute win- 
dows also safeguard against fire and in- 
trusion, 


GAIN, there are several advantages 

in the use of plate glass. It,gives 

clearer vision and resists wind pressitre as 

‘well as the malefactor. Whatever the 

lass, a sash divided into small panes ix 

usually safer against elemental or human 
attack, 

‘The lateral spacing of winclows may be 
‘an important feature of protection and 
‘costs nothing when building, ‘This refers 
to the distance between window sill and a, 
point of too convenient access, whether 
porch or rool, Often a window ig but a 
‘step from a porch or just around the cor= 
ner of the wall. Place that window two 
or three feet farther away and your home 
will be more secure, 

Inventors have been busy devising se- 
cure fasteners for windows of various 
types—easement, center-hung and side 
weighted, The niter type hasbeen eop- 
ped with a protective metal grille whi 
‘when the lower sash is closed, is invisibly 
housed in a slot beneath. ‘The grille rises 
with the lifted sash; likewise, if desired, a. 
Hy sereen of bronze or copper wire. Grille 
‘and screen may be detached from sash for 
daytime use, oF for cleaning glass, and 
ther o both may be connected for night 

ion. Tt would be comparatively 
imple to have another section of grill 
operated from above or below. 


HERE is less expense and unlimited 
lication in outside window shut 

ters of solid wood ‘This present-day 
architectural revival looks well and pro- 


tects against high winds as well ax male- 
‘are ornamental openings 


factors. ‘There 
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through the shutters for ventilation when, 
closed. 

Tt is well to multiply interior obstacles, 
and to pay special attention to the fasten- 
ings of vulnerable windows and doors, as 
those giving on a porch or leading to cel- 
lar. ‘The average house, once entered, is 
cally traversed, but itis ample to con 
‘ert it into series of compartments 
which are most discouraging to the un- 
invited caller, Let him stew awhile in the 
difficult-to-emerge-from cellar and then 
spend plenty of time on the first floor try- 
ing to obtain access to the floor above. 
‘Meanwhile the occupants will be roused 
and call the police. 

‘Outside doors are often flimsy and vul- 
nerable in several ways. The glass section 
of a front or porch door makes it no better 
than a window, unless the glass is small 
or is backed by'a grille. ‘There may be a 
stout hantwood door in front and a thi 
panel door at the rear entrance. ‘The Int 
ter is too easily bored with a bit and 
brace, and sawed with a keyhole saw. It 


gives with the slight leverage of cold 
chisel, tire tool, small wrecking bar or 
jimmy. If the lock does not yield, trifling 
Kinges wil, Every outside door should 
be substantial and should have three 


—termed butts in the 


irs of hing 
Dialing trade. : 

Instead of one lock there should be- 
three, or the equivalent with top and bot- 
tom interior blts added to the ke Tock. 
Hf'the marsuder saws out or bres one 
fastening, he has two more to cope with. 
A door so fastened excludes cold drafts be- 
‘in its frame. Most doors 
warp out of shape and do not 
fit tight with a single fastening. 
Also it is well to have door 
halas: Anyone may sprovian 
such 5 aetig wees Seen 
Peco of any Kiod of ehaia plas 
2 ihamock hk ad oy 
ae hostile attack saw 
sed bit upea Jocks and ped 
lock hasps be check- 
mated rather easily in the case 
Cl puageand other doors where 
interior appearance docs: 
page yee 
iron plate with screws 
‘through drilled holes on 
the inside of door, The 
plate should be consider- 
ablylargerthanareaof lock 
orhasp. If thereis nosuit- 


October, 1927 


‘are secured to the bottom of this window 
‘Sai into the wall when its closed and when 
‘burglar opens it they vise to dlomay” him 


able plate at hand or there x diBulty in 
fitting, screw in place a series of mending 
plates or flat angle irons. When the in- 
‘truder's implements strike metal he will 
{feel inclined to give up his undertaking. 

Padlock hasps should be of the type 
where heads of wood screws are covered 
‘against easy removal. Otherwise use 
bolts with nuts turned fast on the inside, 
‘The weakness of every 


fortify this weakness, first by locating the 
fixture s0 that itis difficult to rewch with 
saw oF file; second by fitting small bits of 
pipe as loose collars, over the exposed 
parts of the U-bolt, "The collars revolve 
‘when attempt is made to use a fle or hack 


saw. 


A Toe 
opened with a false ks 
stantial, nonrusting and durable, is 
known as weylinder lock, Tthasa thin key 
with saw grooves along one side, This key 
and lock are used! for safe deposit boxes, 
‘automobiles, hotel rooms and outside 
doors of apartments and residences. "The 
better sort of padlocks belong to this type. 
A cylinder lock is mortised into a door 
with the outside keyway either separate 
‘or, more conveniently, at the head of the 
knob, “There is usually a spring bolt 
and a dead bolt, one above the other. The 
spring bolt, if solely depended on, cane 
cels the value of the best of cylinder locks. 
tis easily pushed back by any sharp flat 
tool driven between door and casing. On 


the other hand, thedead bolt ean be moved 


ng 
It is convenient to have uniform eyl- 
inder locks for house and garage s0 
all will open with one key or at least with 
‘a master key held by the owner. There 
may be partial master keys to open two 
oor three locks as well as one that operates 
all, An extra sub- (Continued on poge 177) 
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Don’t Be a Back-Seat Driver! 


Gus Helps a Husband 
Who Was Nagged intoa 
Smash and Gives Some 
Advice for Passengers 


By Marty Buys 


nagged the cross 
woman in the back 
re you sure we don't 
better have 
iat back tire while 
jor full of water? 


IW Horace,” 
Tooki 


Remember what I told y 

“Yes, my dear,” the solemn faced man 
behind the wheel mumbled mechanically 
aaa he received his change from Joe Clark 
threw the igni ch and kicked the 
Marter button, Meanwhile the fw of 
‘commands from the woman 
ta the buck sent continued. 

“Be careful not to grind the gears, 
Horace! Don't let in the clutch too fast, 
you jarred me terribly the last. time— 
look out! ‘There's a car coming! You'll 
hit it sure as I'm alive—" 

‘Yes, my dear,” floated back to the 

‘garageman's ears as the ear rolled ava 

“How'd you like to be tied to that for 
the rest of your lif?” grinned! Joe Clark 
to his partner Gus Wilson, who was 
‘working on a car in front of the Model 
Garage, 


EUSP erunted the veteran auto 
mechanic, “Every time I hear a 
nagging woman like that I’m glad I'm @ 
bachelor, Shes a ‘backseat driver’ for 


heading straight for thy 


parked ar. IF he doen't head 
tty soon—by Jinks, he woke. up 

Wn time-and ‘now Took at hin iat 

‘That's no trick to be playing on a wet 


roadie around and going straight 
at the telegraph pole! 

But the car's speed slackened co 
siderably before it hit the pole and luc 
for the occupants, it was traveling bac 
wards at the moment so the impact eame 
irvetly on the center of the rear bumper. 
‘The latter cushioned the blow to some 
extent but Gus and Joe dstnety bean 
the snap as the spring steel gave wa; 

‘Even before Gus and Joe could reach 
the scene of the accent, it was quite 
evident no one was seriously injured for 
they could hear the woman rasping on 
interminahly. 

“Now, sce what you've done, Horace! 
Why dicin't you pay more attention? T 


never saw anyone so careless! The whole 
trip is ruined, and it's all your fault!” 
car ‘owner had been aimlessly 


puttering around, muttering “ 
ee tee cas lat ea deals 
his goat, 


“Lay off mei he snared 
"How the dickens con't rive 
swith you jawine sl th 

Wi'you know so mach shou 
i Jou can drive yoursil 
from now ons I'm through! 


“Yes, my—Aw, rats!" he_ snarled 
savagely. “Lay ‘off me! How the 
dickens can I drive a car with you jawing 
all the time? If you know so much about 
it, you can do it yourself, from now on. 
T'm through!” Aad with that he dashed 
‘a wrench on the ground, glared at his 
wife defiantly, spun on’ his heel and 
stalked off down the road. 

“Here's where T eure one back-seat 
driver of a mighty bad habit,” whispered 
Gus to his partner. 

“Most unfortunate accident, madam,” 

stepping upto the side of the ear. 

“Can we help-you out?” 
"You're the men from that garage we 
stopped at,” the woman said. “Well 
it’s a good thing that fool husband of 
sense enough to have this 
owt where it could be fixed. He 

n't pay any attenti 

‘along and drives to suit him- 
‘Tit give him a piece of my” mind all 


‘Can you drive the car to the garage?” 
asked oe aes be and Joe had freed me 
ing that had caught aroun le. 
how to drive,” she 


Gh aaid Gus, with on odd mile, 
“Then I drive for you. Tan make & 
te repair on the bumper, 
there isn't much else to fic! 

Horace had marched down the road 
land perched on a stone wall where he was 
Dba t bother th hi” msped hi 

“Don't bother with him!" is 
wife, “He can stay there forever for all T 
care! Drive to the 

As soon as Gus had stopped the car in 
the garage, he and Joe set to work. 

“What's the matter with the car, 
anyway?” the woman inquired. 


Well, madam,” replied Gus. “th 
car has & broken rear bumper. ‘The gas 
tank is dented, a mud guard is bent out 
of line. ‘That's what's wrong. But as for 
win omen it Ed ony ves, 

“Me!” indignantly. “Ri- 
dicalous! How could Ibe to blashe when 
T wasn't even driving the car?” 

“Maybe you didn't actually have your 
hand on the wheel,” Gus growled, “but 
from what I heard while you were getting 
‘gas you do all your driving from the back 
scat; No man can drive « car and dos 
good job of it with somebody pouring 
advice into his ear all the time, You 
probably kept telling your husband how 

ve until he got so flustered he 
didn’t know what he was doing. Take it 
from me, if you want to avoid trouble let 
your h drive in peace. You admit 
you don’t know how to drive so your 
advice couldn't be worth much anyway!” 


HERE!” interrupted Horace, who 
had silently entered in time to 

hear ‘most-of Gue's remarks. “That 
Just wat Tve en, teling ou al the 
time, and you wouldn't listen to. me! 
Now you get exactly’ the same. thing 
from somebody that really knows sone: 
thing about automobiles 

Horace settled with Gus, climbed into 
tn aad tepped on te tart, He 
wife started to speak and 1 
beck the words with a quick look at Gu 

exclaimed Joc. "It 

Maybe” replied Gus “but 1 dont 
“Maybe,” replied Gus, “but T doubt 
it, Takes a Jot more than that to cure a 
‘woman who's in the habit of bossing her 
nteband. 

“A lot of people don't seem to reali 
that driving a (Continued on pope 182 
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Can Use on Your Car 


How to Double the Life of Tire Chains—A Wheel- 


Driven Pump for Campers—Other Ingenious Kinks 


| 
| 


Engine Pumps 
Air Mattress 


= 
Aion tie, rt 

a eon ee 
diagis sy es 
Seis weet 
forthe job of pumping 
perdi fen amy 


By using two of the 
regular pumps sup- 
plied. wit 


shown above, you can 
nake the aut engine do the work for you. 
‘The two pumps are fastened together and 
held by a hinge to a hardwood stake to 
be driven into the ground back of the rear 
heel. ‘The hub eap is prepared with two 
driving pins and a stud. The 
rear wheel is jacked up and then the stake 
is driven at the correct distance. ‘The 
length of the crank should be slightly less 
than half the total movement of the pump 
handle, ‘The wheel should be run by the 
motor in low gear. ‘Test the location of 
the stake by turning the wheel by hand. 
‘This is important, for if the stake is not 
located the proper distance behind the 
rear axle, the pump may be smashed. Of 
course the idea of using two pumps is to 
permit pumping up, two mat- 
tresses at the same time. 


‘Ten Dollars for an Idea 


B. CORTON, of Yea, Mick, 
 R SORTON. of Teste Ms, 

le a ag aaa 

Stig eens eat 

ary esac fi ce 

Pipe eae aban 

Sreteriienegind 

ge ae a we ee 
popekeone 


Windshield Wiper Holder 
‘HE mechanism of your windshiel 
fr wears in after it has been 
use for some months and then you will 
scpeince some bother becuase the 
ring of the car will gradually move 
down into your line of vision, To 
save yourself the annoyance of ‘con 
jing it up out of the w 
add a spring clip as shown in Fig. 3. 
‘Then when you with to use the wiper on 
rainy days, theend of the spring is lipped 


‘rated, shange the shape of the spring to 
lamp under any convenient sere 


Emergency Valve Grinder 


IG. 2 shows a simple method of make 
ing a valve grinding tool that will do 
good work with minimum effort by the 
operator. A section of broomstick or an 
shade roller is cut to the right length, 
slotted at the bottom and drilled for a 
cotter pin, The grinding blade can be 
filed out of a piece of scrap iron with two 
projections that will fit in the holes in 
your valves. Hold the bow at a slight 
Angle s0 the rope will not chafe. More 
is had by a spring underneath 

lifts it when the handle is raised. 


GRbER seme 


_ZWORN SPOTS, — 


SS3- 


EDGE VIEW SHOWING WEAR 


woRn seers 
Ce ER 
a 


PLAN VIEW SHOWING WEAR 


CEES 


BLAN VIEW OF CHAIN REVERSED AND 
SHOWING, AUBENCE Or WEAR 


Chains Last Twice as Long 


F YOU will examine your tire chains, 

you will find that the wear comes at 
the points indicated in the drawings above 
‘and, owing to the curve of each link, when 
you turn the chain over, the wear comes 
‘at a different point on the link. ‘The worn 
spots will not harm the tire, As the life 
of a cross chain is terminated when the 


Simple Holder for Hats 


'VEN in cool weather there are times 
when the occupants of a closed car 
desire to go without hats. ‘This is partic. 
ularly true during stormy weather when 
it is necessary to keep all windows closed. 
A simple holder that will keep any type 
of hat out of the way is shown in Vig. 4 
A strip cut from an old inner tube is 
fastened to the top after a long slit has 
been cut down the center, ‘There should 
be just enough tension to hold the hat in 
pice swthout crushing, If desired, the 
hat holder ean be stretched crosswise in- 
stead of lengthwise and two or more strips 
used instead of one, or it can be located 
‘on a side panel instead of the top. 


Ah 
ott 
PIECE OF INNER TUBE 


Wil hold’ any type of hat without crushing 1 
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ow! 


Stop 2 moment and think—Lind- 


bbergh’s amazing flight, the situation in 
Italy, prohibition, electric refrigera- 
tion, television, electricity in medicine 
and’ surgery, ‘new statistics in all 
branches of commerce and trade, oll 
bumers, the Mississippi flood, the last 
sixty years in Canada, the last ten 
years in Europe—these—and hundreds 
of other things that have happened 
within the last six months, are what 
intelligent people want to know about. 
Fast bound encyclopacdias Are Always 
Out of Date. 

Nelson's Loose-Leaf Encyclopacdia 
never grows old. Itis always kept new 
Because of the loose-leaf binding device 
it Is the only encyclopaedia in which 
you will find the latest information, 


An Encyclopaedia that 
Never Grows Old * 


What you Get 
in Nelson’s 
Loose-Leaf 
Encyclopaedia 


A few reasons why Nelson's Loose- 
Leaf Encyclopaedia is the Best Buy 


‘An absolutely new eneyelopaedia that 
isnew now and that will always be up 
tordate 

More profusely ilutrated than any 
Cth deplonedi hy mea the 
oo indore 
tion te subeicuted for 
tbsolere patter. A cornpleteAtias of 
the: World Including upto-date maps 
fal he uate and Ftp and re 
tion) stavisties ‘of the countries, and 
icoding ities of the world and al 
townstin the United States ‘having 
‘more than 2000 population. 
Biographies of promi 

wornen of today, os well 
breve special ature of 
eyelopacdia. 

An lodex Volume containing over 
20h ot teferences, males” icantly 
ayallatle fo you trousercls of facts A 
Nelsons 

A liperal_ education through Nelson's 
Reader ‘Guide Service, consisting ot 
BSall study’ college cours ‘on "any 
Subjectyou are interested. in, from 
Aviation to-Zrdlogy 

A bendoomely bound. beautifully 
Princed ‘set of ‘books (hundreds of 
Hlustratins in full colors) thet wil 3d 
distinction to any libeary. 


men and 
of the past, 
son's En~ 


fimost every great nation 

has its national encyclopae- 
jia—France has Larousse; 
many, Brockhaus, and so on. 
Nelson's Encyclopaed 
Tesentative, authorita 


is the rep- 
¢ Ameri 


for Americans. 
It is the recognized Standard 
American Encyclopaedia. It is 
used in the Li- 
brary of Con- 
gress, U. S. Sen 
ate, U.S. Su 
preme Court, 
and in Libraries, 
Universities, and 
Schools in’ every state in the 
Union, 

The value of an encyclopaedia 
is dependent on its up-to-date- 
ness, Because it is Loose-Leaf and 
because the pages that keep Nel- 
son's Encyclopaedia up-to-date 
are supplied ready to be sli 
into their proper place NELSON'S 
ENCYCLOPAEDIA NEVER 
GROWS OLD—it lasts a lifetime. 

The importance of the loase-leaf 
feature of Nelson's Encyclopaedia 
is best illustrated by the fact that 
about 2000 changes are made 
yearly 

Think what this means to 
you—an Encyclopaedia to last a 
lifetime. Every encyclopaed 
except Nelson's, is out of date 
within six months after it is pub- 
lished. Nelson's Loose-Leaf En- 
cyclopaedia is the only encyclo- 


EUSON'S 


Perpetual Loose-Leaf 


ENCYCLOPAEDIA, 


16 Research Bureau for Special Information tow a coupon that 


date. There are no “new editions” to, 
buy-it is always new! “The set you buy 
nday will be as up-to-date ten’ fifteen, 
‘or twenty years {rom now as the day yout 
buy it 


Every one has felt 


yhat he would 


like to’ own an authoritative eneyclo- 
pacdia—many have hesitated to make 
the investment knowing that encyelopac- 


dias get “old” so quickly. “But now you 
an buy a Nelson Encyclopaedia knowing 
‘that it will last you a lifetime and aliay's 

‘be up to the mine 
ute. And you ean 


yclopaedia for ss 
prisingly litt 


money 
"You will find be- 


WHIT bring you a 
took of beautify iusteated sme 
Thany’ pages showing it 
and map in full colors, "Also 
cupen will bring you full detals 
‘bout Iree membership in Nelson's Re 
search Library Service Bureau and the 
Free Reader's Guide Service 
‘Mailing the coupon puts you u 
nocbligatin, “May we tll you 
Sout “Nelwon's Encyclopaedia 
Why not mail the coupon foxy? 


© This seal on « radio, tool or oil burner advertisement signises the approval of the INSTITUTE OF STANDARDS. See page 6 
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KUPROX 


‘@” Transifiers 


tightly higher West of | 
ond in Conds 
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Absolutely dry, trouble -proof. 


‘OW, real electric radio 
power is an accomplis 
fact. Radio power as perma- 
nent and dependable as your 
house current, without acids, 
liquids or charging bulbs « « . 
without the watering and the 
bother that heretofore was 


necessary with radio socket: 


powers. 


KUPROX... the new dry 
metallic disc rec! «has 
actually revolutionized radio 
socket power. It has given 
to radio a source of real elec- 
tric power that 
gives you all 
the current you 
want for as 
many hours as 
you want... 
radio power 
that turns on 


Now to turn on the set is to 
have a flood of power always 
ready . . the snap of your set 
switch sends A, B, and C 
power seething through your 
receiver, operating alway at 
the same high peak of effi- 
ciency, never running down, 
never a moments worry, never 
a lost program. 


Al tal 
KUPROX RADIO POWER 
DEVICES are absolutely dry. 
They are all-metal. They we 
no liquids of any kind 

acids... no charging bulbs. 
Simply ‘install KUPROX De- 
vices on your 

set and forget 
them 


watering, no 
attention of any 
kind. They op- 
erate only while 


and off withthe re y 

radio receiver, 10% ee ee 
«that requires metal. erating .. when 

“i of these metal KUPROX 

absolutely. no discs makes radio power of | YOu turn off 

attention of ony nouns ae yaar the set the cur- 

any kind. out oF replace. rent stops. 


THE KODEL RADIO CORPORATION 


KU P 


DRY RADIO 


© This seat on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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No watering or other attention/ 


KUPROX is the develop- 
ment of scientists that has 
startled radio engineers. This 
new discovery has converted 
an ordinary metal into a here- 
tofore unheard-of, un-thought- 
of source of radio power. It 
has obsoleted old methods of 
rectification . . it has brought 
the radio fan absolute free- 
dom from care and worry. Now 
radio power is not even as 
much trouble as the tuning of 
your receiver. Radio power 
has been simplified until it is 
as trouble-proof as any elec- 
tric appliance in your home. 


For present == 
owners of wet 
electrolytic YY 
trickle chargers 

and 


ate relief from 
watering and 
charging trou- 
bles. The 
KUPROX Re- 
placement unit 
eliminates the 


500 E. Pearl St. 


ROX: 


|| Convert your Trickle 
Charger into a dry unit 
Eliminates watering and all 
otherattention. Simply dis- |] 


acid jar and makes any elec- 
trolytic charger absolutely dry 
and trouble-proof. 


A complete line of KUPROX 

io Power Devices is now 
sold by your radio dealer. 
Many models are offered, 
from the efficient I-ampere 
Trickle Charger, to the high 
powered Combination A & B 
Models which supply all radio 
power for your receiver from 
a single compact unit. 


See KUPROX Radio Power 
Devices at your dealer's. He 
can tell you 

} more of their 
remarkable per- 
formance. Or, 
if your dealer 
does not yet 
sell KUPROX, 
write direct to 
us for a com- 
plete booklet 
on these re- 
markable radio 


= 7 devices. 


Cincinnati, O. 


POWER DEVICES 


© THis wat om a radio, tet ora burner advertisement signies the approval of the INSTITUTE OF STANDARDS. See page 6 
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__ KUPROX 


dexcriing KUPROX 


FREE Booklet! 
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Buy separavely or in assortments 


She sews-— | 
but how? 


Make a sewing cabinet from Plan No. 14e 


In comfort with everything in order—or in 
discomfort with everything scattered? What 
tool chest is to a tool user, a sewing cabinet is 
to one who sews. She would appreciate a sew- 
ing cabinet like the one shown above. You 
can make it. Stanley Plan No. 14e gives all 
details. How isthat fora Christmas suggestion? 
—) 
Of course you realize that to do good work you 
need good tools. The amateur needs good 
tools even more than the professional. Most 
carpenters use Stanley Tools because they 
know from long experience that the Stanley 
name promises durability, correct design, and 
right “feel.” And thousands of manual train- 
ing classes use Stanley Tools. 


© 


The best tools are the cheapest to use 
Ask your hardware dealer 


You can buy Stanley Tools separately and 
‘so collect your own set. For your convenience 
in buying there are also complete sets of 
Stanley Tools in chests at a wide variety of 
prices from $15 to $95. Or there are assort- 
ments in strong cardboard boxes containing 
directions for making your own tool chest. 
Priced from $5 to $20. 


-e- 


‘Your hardware dealer has Plan No. 14¢ as well as other 
Stanley Plans for making useful articles, or he can 
‘get them for you. The plans cost only 10c each. Aske 
hhim also for small Catalog No. Se50—which shows 
many useful Stanley Tools. It is free. If he cannot 
supply you write to The Stanley 
‘Works, New Britain, Conn. 


STANLEY TOOLS 


© This seat on a radio, tool or oil burner advertinement signifies the approval of the INSTITUTE OF STANDARDS. See page 6, 
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Patching Damaged Furniture 


How to Play Surgeon to the Woodwork in Your Home— 
Fillers for Cracks and Holes — Polishing Blemishes 


UMP! If you have a youngster in 
your honie, you know that kind 
‘Of sound only too well. It means 
that Bobby, in the next room with 
his toy car, has violated the traffic code of 
the household, as laid down by yourself, 
‘and has had a tremendous collision with 
‘some piece of furniture. Even more than 
that, it means there's a new scratch or 
deni not in Bobby oF his ear—to be 

Who's going to do the fixing? If y 
like many home owners, it won't be 
you feel that you'd only make a mess of 
the job. So, at no little expense, you 
engage a furniture repairman. Had you 
Known what a simple matter it 
‘would be to fix the damage your- 
self, Tam sure you would have 
frowned less heavily at Bobby and 
gone straight to work to remedy 
matters. 

Few realize that when a beauti- 
ful, new, spic-and-span article of 
furniture comes. into the house 
the chances are two to one it has 
been “touched up" (treated for 
scratches, bruises and other defects) 
before it left the store. 


THE tact is, every furniture fac- 
tory employs touch-up man— 
some of the larger factories, a squad 
of them—and these fell 


kept busy inspecting outgoing ship- 
ments and repairing surface blem- 


ishes of many’ kinds, whieh 
quired in moving the fv 
‘Srough the factors from stainers to 
fillers, filers to coaters, coaters to 
trimmers, and trimmers to packers. 
‘And then comes the other end of the 
adventure—the trip to the retailer. By 
the time the crates pass through the 
Toailers, jog over many miles of steel 
rails or concrete roads, are handled by 
the unloaders, given a truck ride through 
busy streets, unloaded by truckers, and 
unpacked by packers in the ret 
there may be fresh bles 
retailer has his own tow 


By CHELSEA FRASER 


more ealled into play to hide the scars. 

In spite of the fact that your new piece 
of furniture may reach you after under- 
going as many as two or three operations, 
the work of these craftsmen is, as a rule, 
so cunningly done that you are unlikely 
to detect the repair. 

All this points to but one conclusion: 
that if you want to stand guardian over 


low « dent or crack i filed by melting « shellac stick into it, 
juntas genling was a apelied. Only afew inenpersive materials 
sre needed for touching up al ordinary types of fariture care 


the welfare of your household furniture, 
you must practical methods of 
fixing up the blemishes which will occur 
from time to time. 

You may be surprised to learn that 
nearly every tool you are likely to need 
for touching up your furniture can be 
found in the ordiaary home. As a 

nothing can surpass a co 
sized screw driver. For apply 
stains, Tiquid ‘shellac and varnish, you 


will need a hairline artist’s brush, also 
one of medium size, costing five or ten 
cents each, 

A good rubbing block ean be made 
from an old felt hat, Cut out a strip of 
the brim about 6 in. long and 2 in, wide 
and wrap this around a small wooden 
block, 

So much for the tools, Now for the 
materials, At a paint store buy 1 ot, 
‘each of walnut-brown and mahogany-redl 
‘aniline powders, soluble in water. If 
the dealer does not have them, get 
household dyes for wool in these four 

2 brown or seal brown; tur'sey red, 
cardinal red oF garnet: yellow or orange, 
K. Almont any finish ean 

ted closely 


dyes for cotton as the 
depth and. bri the other 
kind when applied to wood, 


‘ROM ir paint dealer obtain 
FY al cat < hey parat 
‘umber ground in ei, 34 pt. Hu 
‘orange shellac, 3¢ Ib. shellac fakes, 
1 Ib. whiting, 3g Ib. FF pumi 
powder, and (if you haven't them 
st bone) 4p. cach of leah and 
turpentine, also purchase 4 Pt. 
liquid glue. A small can of asphal- 
tum varnish is also worth getting: 
it is an excellent oil stain for 

‘when difuted 
Te imparts a 
a a to the wood, 1 
ith thisoutfit you are equ 
to do any commen touch-up fob. 
One of the commonest methods 
of ing deep bruises and dents is to 
use what is termed “stick shellac.” If 
your paint dealer carries a stock of these 
Hicks you can buy ove for a few cents 
to match any ordinary furniture finish 
‘The smaller stores often do not. 
them, so that is why I have advised 
you to buy sbellse lakes, ‘With them 
Jou can meek yout own wis, 
Heat a handful of the shellac flakes 
Contned en pop 9 


in the cover of a 


Pes toM 


Like Lindbergh’s 
great monoplane 
in appearance but 
with a wing spread 
of only three feet 


FTER Colo- 
A nel Lind- 
bergh’s glo- 


rious. achievement, 
a prize possession 
for anyone would be 
flying model of 

famous Ryan 
monoplane, the 
Spirit of St. Louis. 

‘The accompany- 
ing illustrations show a 3-f. flying. model 
of the plane, Larger drawings and addi- 
tional details are contained in Porctar, 
Screxce Moxtuty Blueprint No. 60 (see 


t 
Pine, ‘The wing ribs and outline pieces are 
well seasoned split bamboo, ‘To bend 
bamboo, heat it slightly over a candle and 
force it lato the desired shape with the 
fly silo the outs of the curve 
White pine is bent in the same manner, 
but whl bamboo js bent dey, white pi 
must be soaked in water at the point 
rues for oonine ‘Care must be exer- 
ccised, especially wit vine, to prevent 
Gharving or boring ‘while bending. A 
form for bending can be made when nec- 
cuary by drawing the curves on a board 
and driving in nails to hold the material 
in shape, 


avoid splitting delicate parts, bind their 
‘ends and drill holes before driving brads. 
Every joint should be glued ait is asem- 
bled. ‘The tension at the external joints 
of the undercarriage and wing struts is 
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By J. Daxwer Buxcu 
and Avisox F. Kocn 


taken by cither Nos. 28 oF 90 brass wire, 

‘The first step is to construct the main 
wing. It requires 12 upper and 12 lower 
ribs B, Mi by Ji by 6 in, bamboo. ‘The 
two spars A are 14 by 34 in, white pine, 
36 in, Jong, set exge up. Beginning 1 in, 
fon each side of the center, bend the spars 
upward, lightly (34 in. altogether) to 
form a dihedral angle; this insures 
stability in flying. 

‘A set of ribs is placed 1 in, on each side 
of the centerline; the remaining sets are 
spaced 3 in, apart, leaving an 0% 
of 2 in, at each end, around which the 
tip outlines are to go later. 

‘The upper ibe are bent to an even 
curve. ‘The greatest height is @ in. back 
of the leading edge. ‘The lower ribs have 
the same sort of curve, but so slight as to 
be barely perceptible. 

‘To assemble the wing, fasten the ribs to 
the spars with silk thread and glue. Six 
wraps of thread cach way are sufficient. 
‘The same binding holds both upper and 
lower ribs in place. The front spar is 
located 134 in. from the leading edge, the 
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ake a Flying Model 


Not hard to build 
and costs little 
for materials; is 
driven by strong 
rubber-band motor 


rear spar 3)4 in, 
from “the leading 
Se After the ribs 
fand spars are assems- 
bled, they should be 
lined up and al- 
lowed to dry, 

The Noadlog and 
trailing edges C and 
D are ty by 44 in, 
white pine placed 
between the ends of the ribs and secured 
as wraps of silk thread tied around 
aes 
f 


ribs immediately back of the edging, 

the edging in place. 

‘The edging overhangs the end ribs 34 in. 

‘To this overhang the outline pieces E, 

which are bs by Si in, bamboo, are bound 

lued. “A drop of glue is sufficient to 

attach it to the end of the spar, as the 
covering will hold it securely, 


N** ‘the underside of the wing may be 
covered with bamboo. fiber paper. 
‘This glued to the ribs and outer 
butnotto the spars. When the glueisdry, 
aches ciplene 

tirplane nitrate 
Ge eee soe eae wel aoe 
Tie fieage oF bor 

ve fur or ly proper is 20 in, 

It Soe Moby Me in, bal rey 

ms compression struts G ai 
H {aso some diagonals, which are in- 
stalled later). 

‘The longerons are bent by soaking and 
then heating, It is best to draw the side 
view of the fuselage full size before 
asembling 30 that the bends may be 
made accurately, 

‘Assemble the sides fir. ‘The nose 
plate is considered station No. 1. ‘The 
Breatest depth, (Continued on page 88) 


‘Front view of the model and details of the wing framewort and 
‘heat fastenings; the side and top views are on page BS. Larger 


FLAT UNDERSIDE 
VIEW OF WING STRUT, 


WIRE 
SILK THREAD! 


ewwings and © complete bill of materials are contained in 
Porvcss Sciewck Monraa Blueprint No 69 (see liaton page 102) 
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Better Heating at Lower Cost 


An Inexpensive Blower Will Enable You to Burn Cheap 
Grades of Coal Satisfactorily in Your House Furnace 


ANY Porvian Sctexce 
Moti readers are of 
fan experimental turn of 

mind and have an intimate ac- 

quaintance with home  heati 
plants. They know how high is the 
ost of operation, how poor the 
draft with any but the best grades 
of coal, and how much manual la- 


bor is required in tending a furnace. 
‘This article on the construction of 
a blower tells how to attain better 
home heating at lower cost. 

For the past two winters the 
writer has experimented with forced 
draft on small sizes of coal—No, 1 
and No. 2 buckwheat anthracite 
and even sereenings from the coal 
yard. No. 1 proves most satisfac- 
‘ory, but run-of-the-mine bitumi- 
nous served very well during the 
Tast strike, 

Some of the results have been: 

1, Practically perfect combus- 
tion. 

2. ‘The same number of tons of 
coal oF less. 

3. Automatic regulation of room tem- 
perature by thermostat, and a comfort- 

ble house at any hour, day or night. 

‘4. A saving in cash of half or more in 
‘the fuel bill, which more than paid for the 
equipment the first season and will con- 
tinue year after year with little or no ex- 
pense for upkeep or depreciation. For 
‘example, two years ago during the coal 
strike, the writer's seven-room house in 
‘eastern Pennsylvania required 14 tons of 
fuel (buckwheat, pea, coke and bitumi- 
nous) at a cost of $150. After overcoming 
some of the heat losses in the house by 
making, it more weather tight, it was 
heated last season, uncomfortably warm 
most of the time, on 9 tons of buckwheat 
at a cost of 863, “Even crediting the sa 
ing in tonnage to lower heat losses, this 
shows a clear saving of $67.50 over the 
cost of 9 tons of ex, stove or chestnut at 
$14.50, as compared with buckwheat at 
‘more than paid for the equip- 
cost of operation, not to speak 
of the greater comfort and convenience. 


IRCED draft is not a new idea, nor 
“original in this case. Commercial 
‘outfits are available at from $125 to $200, 
but home constructed apparatus works 
satisfactorily and may be made at from 
cone tenth to one half the cost. 

‘Heating engincers estimate that from 8 
to 10 Ibs, of anthracite coal per square 
foot of gate are are necessary per hour 
to maintain a temperature of 70 degrees 
inside with nero weather outside. “For 
combustion per square foot of grate area. 
this coal per pound will need 4 cu. fof 
air per minute. For example, an 18 in. 
‘square furnace contains 23 sq. ft. of 


By CHARLES B. CARLON: 


rate and requires 234 times 8 times 4 oF 
72.eu. ft. of air. 

eluckweat No. 1 contains as much 
heat per pound as the larger sites, stich 
as chestnut, egg, and stove, but it forn 
8 dense mass through which the air ne 
cewary for combustion eannot pass nat 
urally. “A large enough volume to give 
efficient combustion, if forced in the closed 
ash pit at a slight pressure, will burn this 
coal! completely, as well as the greater 


ig. 2 (at right). The same Mower 


portion of the gases, which usually 
pass up the stack unburned until 
the fire has burned through 50 as 
to ignite them. Perfect combuse 
tion, indeed, is rarely obtainable 
with large pieces of coal except by. 
sifting and reburning. Much coal 
is wasted because of shaking the 

in trying to improve a slug- 
ish draft, 

With @ blower, ash sifting is 
useless and shaking of the grates 
rarely necessary. Stirring the fire 
from above with a straight poker 
is all that is required, and then 
only when more room, is needed 
for coal. A layer of ashes on the 
irate prevents any unburned coal 
from falling through. ‘The volume 
‘of ash is considerably less. When 
a fire occasionally burns low, it is 
necessary only to add new fuel, 
{or the draft will ignite even the 
new fuel that is on the 
‘burned out sections of the fire, In 
starting a fire with a blower, 
spread 8 or 4 in. of ashes on the 
grates: then kindle a fire as usual, addin 
Coal when the wood has formed a fair bed 
‘of live coals, ‘Turn on the blower to ignite 
the coal. 


TT 20S system is much more rapid th 
‘a natural draft. On an 800-ft. hot, 


water system, with 400 ft, of radiation 
connected, it is possible to raise the tem- 
perature from 100 to 140 degrees in less 
than 20 minutes. With th 


‘momneter 
nd the house at 
ible to have the house at 70 
Tess. 
raft is entirely satisfactory 
water, or vapor syst 

ith hot air or pipeles 
, this system is apt to gi 
fas and an induced dealt or 
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“RB” Power for Your Old Set 


How to Adapt the “De Luxe” or a Factory Built 
Eliminator to Get Better Volume and Quality 


By ALFRED P. LANE 


de luxe B-elimi- 

tor described in 
Porviar Screxce 
‘Mowry for Sep- 


tember was designed to 
trate, without adjustments of 
kind, all modern types of 
radio sets fitted with @ power 
tube, type 171, in the last 
audio singe. However, many 
of our readers are using older 
‘of radio sets equipped 
throughout with 201A. tubes, 
Of course, the de luxe elimina: 
tor will operate such a receiver, 
but by adding the simple ar- 


with a vast 
tone and volume over the 201 
ow in your st. Furthermore 


center tap of the filament wind- 
ing to the end of the resistance, 
as shown in Fig, 2, I you used 
some other typeof eed rei 
ance at M, the conns 
tions as you 


ater tap of the 
en find connect 
the other to the B minus post 
of the Beliminator. 


larly marked posts on your 
receiver, replace the last. tube 

‘your set with the special 
plug, connect the loudspeaker 
con tips to the binding posts 
as shown, and the outfit will 


‘arrangement will enable 
youtoobtsln there advantages 
‘without any alterations to your 
radio receiving set. 
the particular cireuit used in the 
hook-up of the apparatus shown in Fig. 1 
and illustrated in picture diagram form in 
Fig. & the current to light the filament of 
‘the 171 type power tube, which should 
tbe placed in the socket next to the output, 
transformer. isobtained {rom the filament 
Yindingoftanformer AL in the elimina 
While difficulties are sometimes en- 
Sountered in attempting to obtais C-bias 
voltages from a B-eliminator hooked toa 
completely wired set, with the filament 
‘supply of the power tube operated from a 
separate filament winding as shown in 
Fig. &, you will have no trouble in obtain- 
if thie high C-voltage needed for the 
power tube, nor will any additional filter 
Condensers be necessary. 


JE YOUR set requires the use of a sal 
4}4-volt Cattery, do not diseard it, 
because this jement supplies the 
‘C-voltage only for the power tube. 

‘The additional apparatus you will re- 
quire to make the de luxe eliminator con- 
Yorm to Figs. 1 and 2 consists of a high 
‘grade output transformer, a vacuum tube 


socket, a special plug to fit in place of the 
Tast tube in your set, a 


‘a pair of bind- 
ker. 
ve built the B- 


in Porcar Screxce Mowtaty for Sep- 
tember, the wiring of the new arrange- 
ment is extremely simple, After you have 
fastened the output transformer, socket, 
and binding posts to the extra baseboard, 
connect the P terminal of the socket to 
the P terminal of the output transformer, 
and connect the plus B terminal of the 
output transformer to the B amplifier 


binding post of the eliminator. Wire the 
reales epee Case mit trans 
former to the loudspeaker binding posts, 
‘as shown in Fig. 2. Now connect the 
single wire that is attached to the 
lag tothe G terminal of the noche. 
ext lake a piece of ordinary electric 
light drop nid connect the two wires 

‘one end of it to the two filament termi- 
uals of the socket. Since you are dealing 
with alternating current, it makes no 
difference which wire goes to which termi- 
tual, Connect the other end of the drop. 
cord to the five-volt winding on the trans- 
former Al. 

The model de luxe B-climinator was 
built with resistance M, consisting of a 
single unit of 13,000 ohms resistance 
tapped so that the two end sections are 
2000 ohms apiece and the three sections 
between are of 3000 ohms each. If you 
have such a resistance, move the connec- 
tions that go to the B minus binding post 
and the 45-volt binding post along one 

vd then run a wire from the 


be ready to operate. 

‘The same system can be fol- 
Jowed to adapt a commerci 
climinator to an old type set 
merely by adding small, bell-ingit 
transformer to supply the filament 
rent for the power tube. However, since 
bell-inging transformers are not supplied 
with a center tap, you will have to use 
200-ohim potentiometer to balance the 
filament winding, 


0 ADAPT a factory built eliminator 
to an old set in this way, first build 

the attachment shown in Figs, T and & 
‘on the small baseboard, Follow the fore- 
going instructions except. as to filament 
ing. Now connect. the secondary 
Lerminals of the bell-ringing transformer 
to the filament terminals of the socket, 
je terminals of the 

+200-ohm potentiometer to these same fila~ 
‘ment terminals. Wire the center terminal 
(the one connected to the movable con- 
tact finger) to one end of a 2000-ohm re- 
sistance, and connect the other end of the 
Tesistance to the minus B binding post on 


the eliminator. 
The primary (Continued on pape 98) 
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Are youusing (= 


ora 


ETHYL — 
GASOLINE ? 


Don’t go another day without the benefits of this high 
compression fuel. (J The best proof of its superiority is 
the fact that its national distribution by leading oil com- 
panies has made possible the new high compression 
automobiles which have just been introduced. (J How- 
ever, no matter what the compression of your car is, 


Ethyl Gasoline will give it extra power... quicker 


acceleration ... reduced gearshifting . . . better 


hill climbing . 


in short, a superior car per- 


formance in every respect. ({ Hundreds of 
thousands of car owners are now driving 
with Ethyl. It i 
the “ETHYL’ 


sold at pumps which bear 


trademark shown above. 


ETHYL GASOLINE CORPORATION, 25 Broadway, New York 


You pay a lot of money for your car and its mainte- 

nance. But you probably use not more than 500 
gallons of fuel a year. This means that you 
can have the advantages of Ethyl Gasoline at 
an extra cost of only about $1.25 a month, 


ENJOY THE BENEFITS OF HIGH COMPRESSION 


© This seal on a radio, tol or oil burner advertisement signiGes the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Paper Hanging Made Easy 


How to Prepare the Walls—Estimating the Number of 
Rolls Required—Sizing and Pasting—Ceiling Work 


ALL paper Jansing is 
really a simple job 

when the essential 
points are understood. Of 
course, if very expensive papers 
snd’ embossed Wall hangings 
are to be used or a number of 


rooms redecorated, it is better 
to have the expert services of 
painter and decorator, but any 
Amateur 


in make a passable 


nothing 
‘work simply takes 
certain amount of 
understanding of 
'y of the processes. 
‘The first move is to measure 
‘the room and consult the chart 
fon page 144 to find the number 
of single rolls of paper 18 in. 
wide and 8 yds. long you will 


need. For every two doors or 
windows of averas 


size, you 
je roll of side 


ances have been made for un- 
‘waste in matching the design. 

Prepared paste, which mere- 
ly requires to be mixed with 
‘water, is the most convenient 
for the home worker to use. 
Homemade our pasteisapt to 
be lum 


3 ness prepared very 
carefully, If you wish to mabe 
your own paste, however, rub $ Ibs. of 
Hiour through a wieve into ® qts. of cold 
alr and Sth thorouphy. ‘then ad 
«ts. of boiling water and boil slowly. Stir 
fbr ten minutes, allow to.cool and stir in 
two tablespoonfuls of powdered alum. Be 
‘sure that all lumps are removed and that 
the paste runs easily from the brush. 


‘ASH off all 


hitewash or cali 

from the ceiling and walls. A wide 
brush or sponge is best for this purpose. 
Place an old carpet on the floor as a drop 
cloth and have the bucket of wash water 
handy on the ladder or plank you stand 
on. If the wall finish contains alum, use: 
solution of warm water and washing sod 
and then scrape those portions of the fin- 
ish that do not come off with the washin 
Wash the soda solution from all wood- 
work immediately so it will not soften or 
darken the paint, 

If the is to be left am 
paint or tint it in the usual manner before 
repapering the side walls. If it is to be 
Dapered, wash itanyway and sie it, using 
Paperhanger’s size mixed with water, o 


Fig. 3 (above 


A putty knife 


ted pelater's scraper tid in 
‘ting off the old paper, ie i 
moved. Hot water 


By LAWRENCE B. ROBBINS 


Fig 1 Seating 
(ld paper to be re 
‘moved. Fig. 2 (be 
towrs The tec ee 


Slade pane Brushy 
Sehistiecnm hears, 
fend toes hom 


glue size, a formula for which will be 


"a alls should be washed with 
the soda solution and then sandpapered 
to give the paint a tooth so the sizing will 
cling. Glue size for this type of wall 
should have a little washing soda mixed 
with it 

All new walls should, of course, be sized 
before Other 


P 
ion of the porous surface of the 
pl If the wall is 


Decemsary 10 
with a: aye rough CH 
paper on a block of wood 
Jo take off the high spots 
and ridges. A very rough 
wall should be sized and 
Then given a costol paste 
i ligne to drys 


TT OREMOVE old paper 
from walls is quite a 
job, Itis best, if possible, 
to have a paperhanger at. 
tend to it, especially now 
hat, machines are made 
for taking the paper o 
quickly. However, the 

tb can be done by anyone 
the necessary” pi 
tience, if the walls are 
thoroughly wet. Some ad- 
vvocate coating the paper 

hot paste and, after 

the paste has thoroughly 
soaked in, brushingseveral 
times with hot water, al- 
lowing a few minutes to 
apa betweeneach brush- 
i; The new past seems 
to blend with the old and 
soften it more permanently while the 
paper is being peeled. A simpler method 
4s to apply hot water alone with a brush, 
sponge (Fig. 1), of, better still, a garden 
sprayer of the haad-pump type. The lat 
ter has many advantages. 

Start at the top and tear the paper 
down. Remove a layer at a time, if 
necesary, and where the paper comes off 

use a wide putty knife. Care m 
EeTiclen not to dig the placer but this 
ean be overcome by inserting only part of 
the blade under the paper asin Fig. 8. 

‘Varnished papers, such as are used in 
bathrooms and kitchens, will not respond, 
to the clear water or paste treatment, 
They should be soaked with Water into 
h has been put a good quantity of 
washing soda. ‘This cuts the varnish and 
allows the water to penetrate. 

Tn Fig. 4 is shown the method of filling 
up ‘and holes in the plaster. Use 
either plain plaster of Paris or one of the 
patent patching (Continued on page 153) 
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Lowest Price Ever Quoted for 
a New Edition of the BRITANNICA 


in the compact 


Booke: 


‘OW IS THE TIME for YoU to gratify 
your lifelong wish to own a set of the 
ENCYCLOPAEDIA BRITANN! 

While This Offer Lasts, we will include 
with each set of the new Britannica a 
handsome mahogany-finished Bookcase 
‘with glass doors, ABSOLUTELY FREE: 


Never before, in all the history of pub- 
lishing, has a new edition of the Britan- 
nica in such a compact and convenient 
form been offered at such an amazingly 
low price! 

Here are the 28 volumes of the latest 
standard edition, 3 supplementary vol- 
‘umes, and an enlarged Index—32 vols. in 


NEW FORM tor FAMILY USE 
Booxcee FREE 


all—richly bound as 16 double volumes, 
inthe world-famous NEW FORM for 
FAMILY USE. 

All the magnificent color plates are 
here—all the latest maps and charts and 
illustrations—all the text matter con- 
tained in the higher-priced Cambridge 
Issue. 

‘This NEW yoRM Britannica is printed 
from the same large-type plates as the de 
luxe Cambridge Issue, now used and en- 
dorsed by the world’s greatest libraries 
‘and universities. It is worth its weight in 
‘gold to YOU—yet the price is so low, and 
the terms of purchase #0 easy that any- 
‘one can now afford to own it and enjoy itt 


You Can Save 40% 


If You 


want YOU to know this new Britannica—to 

W for yourself how packed with information 
this fascinating work really is. And so we have 

set the price so low that anyone can now possess. 


If you act NOW, you can get this NEW FORM 
Britannica at a clear saving of more than 40%, as com- 
pared with the price of the Cambridge Issue, and a hand- 
some Bookcase FREE! This sweeping reduction in price 
is made possible by binding the 32 volumes as 16 (2 vols. 
in 1 cover); and by printing the NEW FORM Britan- 
nica from the same plates used in the higher-priced 
Cambridge Issue, thus saving the expense of resetting 
the 33,000 pages of type. 


One Work You MUST Have! 


‘The very features which make because they themselves are 

chiefly responsible for the pro- 
found changes which have done 
away with the past. 

‘More famous Americans have 
written for the Britannica than 
for any other American work ot 
reference; and every other civil 
ized country in the world is also 
represented in the Britannica by 
the writings of more authorities 
of that country than you will find 
in any similar publication in any 


‘That is why the Britannica 


also make it absolutely indi 
pensable to YOU. One great 
Thought from it may transform 
your whole future. 

‘The amazing story of recent 
world-progress is told by men 
fand women who are themselves 
fan integral part of that story. 
‘These famous men and women 
are pre-eminently fitted to give 
youaclear insight into the future, 


Mail this Coupon NOW— 


Act NOW! 


represents today, as always, the 
‘highest scholarship and widest 
knowledge of the whole world. 
That is why the Britannica is 
everywhere accepted as the 1: 
[Preme authority on every sub- 
Ject of importance. 


Why You Must Act Quickly 
1f YOU wish to take sdvantage 
of this Special Low Price Offer, 
fd get & Britannica Bookcase 
FREE, you have no time to lose. 
‘Already’ thousands of sets have 
‘been sold inthis universally pop 
lar NEW FORM, and the tales 
have far surpassed all previous 
records. ‘Ninety out of every 
hundred purchasers of the new 
Britannica are demanding this 
NEW FORM in preference to 
the higher-priced Cambridge 
sue. This tremendous demand 8 
‘apidly reducing the number of 
elo on hand. Soon this Special 
Gitte will have to be withdrawn, 


‘The Britannica is the one com- 
plete library of universal know! 
edge. Used in leading colleges 
fand schools, Quoted in pulpit 
fand press. Cited in court pro- 
ceedings 


Booxurt TODAY 


‘Act Now At Qnce—THIS MINUTE! 
all 


“The ENCYCLOPAEDIA BRITANNICA, 

i] Sot Madson Avene, New Tork 
ies sed me without siiasion on mr pat yout FREE Booklet ho 
NEW, FORM apenin Quer he menelraed fo parca poet 
Free Boocente Ofer and Easy Payment Pan 


oo = on | 
a a1 


L= == 
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When’s a Right Angle Right? 


A Simply-Made Reference Gage Enables You to Be Sure 
a Square or Other Ninety-Degree Element Is Correct 


W: entiou mechanic. like 
the physicist or 
chemist, seeks to have proof 


Wy facts as he ca 


that a milling cutter is hard 
but the chances are that he 
will try his file on it. He is 
not, depen uch on 
faith when a positive and 
conclusive method of testing 

‘available. 

In the field of measurement 
more has to be taken on faith. 
Few men ever see the abso- 
Iute standards of length from 

h the commercial 
wards are. derived. 
Still fewer would be able 


ial waxes 
t can be checked 
against each other, and 
h x believe are cor- 

hey. meet ever 
Thee 


rect. 
reasonable’ test. 
permanence is a matter of 
record, for we have 
earned how to treat steel 
so that it will not alter in 


dimension or 


tant, 

question, ‘There are no, standanls of 

ular measure except the commercial 

id every mechanic is familiar 

with the fact that squares ean be bent, 

or that the slightest abuse will render 
them worse than useless. 

‘As for checking one against another. 
he present writer ina previous article 
in Porvtar Sctexce Monta has dem- 
onstrated that the only thing to be gained 
by that procedure is to show the sum or 
the difference of the errors. It is not a 
conclusive test, and is comparable to 
trying one micrometer whose frame m 
be bent, with another, which might 


By HENRY SIMON 


Extraordinary accurate asthe tet angle i, it requires no ununoa! st 
‘make and it can be set and checked quickly by means of «large micrometer 


the same condition or equally faulty. 

Methods of establishing angles le 
than 90 degrees are well known. Sine 
hars are in common use, and there is no 

-¥ of the result 
isle. However, this method cannot 
toestablish or check a right angle, 

the purpose of this article t 
nw aright angle for reference pur- 
poses can be made, and at any time 
checked. 

“The form of the instrument is such that 
work having cither outside or inside 
angles can be tested with equal case. 
‘The design has been worked out with 


view of having accuracy follow naturally 
from a simple combination of easily made 

rer than be dependent upon 
dedicate operations and extra. 
ordinary skill, 

In Fig. 1, page 124, the tool 
ig shown assembled._ ‘Its pri 
cipal parts are the skeleton 

ich is made of machine steel, 
id all overs the two 
lened, ground and 
yped straight edges oF 
blades, B and C, and the 
cast iron base D. Buse D 
is for convenience only; it 
forms no part of the gage 
other than to hold the 
skeleton in place while itis 
being, set, OF 10 assist in 
checking work. The 
blades B and € are the 
really important parts, 
and are the only ones upon. 
which itis necessary to use 
extreme care. 


the principle upon 
which the tool is based. 
As will be seen from Fig. 
2 the setting is done by 
measuring with @ large 
micrometer over two Sie 
in, balls placed in notches 
in the ends of the blades 
Band C. All work should 
he done with the idea in mind of having 
everything highly accurate that has any 
hearing on this measurement. 

‘The base is made of cast iron, 


ner as any other tool part of east iron. 
‘The two slots for the legs of the skeleton, 

re milled iin. wider to prevent bindin, 
‘The set screws, marked 5, are for hol 
ing the skeleton (Continued on page 124) 


MSs, timyamving shor ideas, are 
‘contained in the continuation of 
the Better Shop Methods Department, 
to be found on pages 122 to 134. 
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for precision work 


Just skimming through the pages of 
the big Starrett Catalog gives you 
many a suggestion for doing things 
better and easier. 


All the fine precision tools known 
and accepted as the standard of ac- 
curacy by mechanics and artisans 
the world over are fully described 
and illustrated in the Starrett Cata- 
log. And you'll find there also many 
handy tools for work ’round the 
house or garage, — such as combi- 
nation squares, steel tapes and rules, 
hack saws, nail sets, magazine screw 
drivers, floor scrapers, etc. 


THE L. 


= 
Starrett Catalog No. 23 


23°W." Then ak your tool dealer to show 
‘you the Starrett Tools you need. 


Pipe Smoker Applies 
Medical Training 
Selecting Tobacco 


Some folks act on “hunches,” some on 
emotion, some on pet theories, and still 
others on cold logic. 

Here ia a pipe smoker in the “logic” 
class, And the reason, as he explains, is 
that Tor theee years he has been taught to 
take nothing for granted, but to prove his 
ny as he goes, 


Yousbod 


wou 


Stacey 
vine 


To thaw who have 
never tried Edgeworth 
make this offer: 


Leto oy ‘| d you 
sot ie 
ofan raey 
maha ames 
Fee ae 
ples, you'll like Edge- 

Eero 

pal 

Write your name 

wol'sSees 

itn Sout 

Company, 10 
'S, Qlst Street, Richmond, Va. 

Wet be pla for tn me 
Pi geld 
care to add them. 

Edgeworth is sold in various sizes to 
‘suit the needs and means of all purchasers. 
Both Edgeworth Plug Slice and Edgeworth 
rental etait 
Sec hoi tame 
eee sree erat 
iia 
ihe ty ee ob 
tte nt gi 
care ieee tee 
‘dozen carton of any size of Edgeworth Plog 
Sante ny ed er 
pee ga 

erp rt 
STP art 
See 
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'ERE'S our ship model in front of 
‘us, just about finished. We feet 
3 hic road of out andar, 
ct there seuss Lo be something rising? 
Let's see if we can’t add a touch here a1 
‘there that will give more life to our 

Have we ever seen a under sail 
vide the waves an our modcl rides her 
cradle?” No, she's a bit too squarely 

to appear natural, With lnife aad 
well ave down the arms of the 
cradle till the ship is heeling a trifle as if 
tinder the wind and the prow i lifting 
Sas ue rat i End boat 
te hala degree from the horizontal ( 
‘stern the lower end) and the line of the 
masts is two degrees or so from the verti- 
fal (away from the wind), we'l soe ber 
rolling tne waves, with masts beading be- 
fore the wind and blocks creaking. 

Ts the brass work shining? ~ Is the 
anchor bright and new, the paint spic and 
Span, and the sails clean? Then welll have 
to help out Father Time. The forged 
ironwork will be given a daily spray of 
Sie water with the family stoniace unl 
light cout of rast is formed. 

On the brass and copper work an ap- 
plication of the following solution will 
produce a beautiful green patina or tar- 
nish such as our boat's brass work would 
have if it had been to sea for years: 34 
oe ceyetalinrd iron chleetdes dn gat 
monium chloride, 1 oz. verdi; 1M on, 
sodium chloride, 34 oz. potassium bitar- 
trate (cream of tartar), 16 on. water 
‘These chemicals usually may be obtained 
from the corner: jist. Apply this solu- 
tion to the clean metal with a soft brush, 


Finishing Your Ship Model 


Artistic Touches That Add Beauty and Value— 
“Billowing” the Sails— Painting Flags 


By A. W. EIDMAN 


‘The bull Ie given a weatherworn aspect and set a slight wagle ia 
‘ts adie. Themis are warped out of shape and sprayed with acquet 


and allow it to dry. Several applications 
may be necessary, After the patina has 
‘been built up to the desired thickness, it 
may be stippled with a damp brush’ to 


‘the variegated color that we find only 
fal bronzes. 


jit also is too clean to be real- 
iy borrowing an a brush from 


n spray, 
es we can cost the edd nooks and 
commer witha highly thinned dark-colored 
Incquer, either of the spray or brush type, 
‘This will give the paint a weathering of 
dozen years, A light rub-down 

’8 paste of rottonstone and water will 
even up the irregularities of the air brush 
‘work and form beautiful high light effects, 


T MANY points on the real ship the 
int would have heen worn thin 
and the wood beneath. On many 
of the old-time ships, for example, the 
anchor was swung up over the gunwales 
‘while at sea. Chafed rails and timbers 
srereineitae, At every such point wel 
carefully serape away paint and wood. 

‘Now that the sas have been eut to 
size and the needle work finished, we're 
about ready to tackle the process of 
lowing.” First we'll slit the mainsail ia 
one or more places with a penknife, and, 
Perhaps, cut out a section and neatly 
Frepair” the damage with needle and 
thread. 

By alternately stretching opposite cor- 
ners of the sail with the fingers, we can 
give the cloth a warped surface. An alter- 
ative method is to tie down the corners 
‘of the sail over (Continued on page 138) 
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Leaky roots_»* 


made good as 


New / 


HERE is no need now to pay for frequentroot + 
sepals; new soaks orlesk demmgea Nosmore 
roof troubles! Rutland No-Tar-In Roof Coating (or 
Rutland No. 4 Paste) stops leaks instantly—it makes an 
old roof like new, or a new roof much better. 


Rutland No-Tar-In Roof Coating is easy to apply. Ie 
requires no mixing, thinning or heating. You can stop 
the leak as soon as itis discovered. No matter what sort 
of roof or surface, or at whatever angle, it is equally 
effective. 


Does not sag, harden, peel or blister 


RUTLAND No-Tar-In Coating provides a perfect roof 
of asphalt and asbestos—a tough mineral covering. Not 
a drop of tar in it. Ie will not crawl, sag, harden, peel 
or blister, It is not affected by acids, rust, decay or 
corrosion. ‘The coating is elastic—adapts itself to the 
expansion and contraction of the roof. 


Save money—year after year 
‘WitHt Rudand No-Tar-In you can keep your roof 
watertight with minimum aitention and maintenance 
expense. This is property protection at lowest cost! 
‘There are also over 30 other uses, such as waterproofing 
foundation walls. 

Ic will pay you to insist upon Rutland No-TarIa 
Roof Coating’ (or No. 4 paste) at your hardware or 
paint store. Save money by mailing the coupon today. 


RUTLAND FIRE CLAY COMPANY 
RUTLAND, VERMONT 


No-Tar-In 
ROOF COATING 


Mail this coupon for complete information 
RUTLAND MRECLAY C0. Dee, Raden Vermont 

Without oblication, please send me more informa 

Hon above NeTarka wich same of nent dence 


Name 
Address 
My dealers name. - ai 
© This seal on «radio, tool oral burner advertisement signifies the approval of the INSTITUTE OF STANCARDS. See page 
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Most Men Shave 
the Wrong Way 


They use a blade a few times, 
throw it away and use a new one 
‘That's wrong! They don't get 
nearly as good a shave with the 
new blade as they would if they 
Stropped it before the first shave 
‘Then they put up with a second, 
third and fourth rate shave on 
the second, third and fourth 
days. And’ finally they throw 
away a perfectly good blade with 
a lot of good shaves in it 
‘A Twinplex Stropper would completely 
‘change the shaving ieavof these men. 
(Maybe you are one of them.) A few 
turns and Twinplex puts an edge on a 
new blade that is a dream for smooth 
Shaving. And ten seconds’ stropping 
each day before shaving will make | 
that one new blade shave marvelously 
for weeks and weeks. 
‘You'l find Twinplex wil make shaving 
casier, uicker cleaner and vastly move 
comfortable. You can now buy a 
Twinplex for as litle as $3.50—lexs 
than a year's savingon blade purchases. 
Other winplex models $3.50 and $5.00 
Send For Stropped FREE Blade 

Name your razor and we will send you 
f stropped blade free, We would just 
Tike to show you what Twinplex can 
do to a new blade. 

TWINPLEX SALES CO. 

1760 Locust St., St. Louis 


Wwinple. 
troppers 


FOR SMOOTHER SHAVES 


A Gift to Win My Lady’s Heart 


How to Build a Boudoir 
Cabinet of Unusual 
Grace and Beauty 


By-Cuartes A. Kixe 


HAT wife, sister or daughter 
not value highly this dainty ile 


mderfully desirable equivalent for a 
real grown-up hope chest? She would 
ever find new pleasures in filing and re- 
filling it and rearranging its contents as 
the changing and individual interests of 

her life develop. 
‘The cabinet may be made of almost 
band or moderately hard wood—auaple, 
rch, oak, mahogany or sweet gui, the 
last of which is a wood of beautiful color 
and texture and easily worked. The 
table for an advanced manual 


Fig. 1, So charming a Ntle piece 


‘other pieces 
srhich the visible cabinet 
‘The parts needed are: 

‘One piece for the top of the drawer 
case A (Figs. 2 and 3), Lby 6 by 23 in, 
Two yp returns AS Lby 4 


legs, 114 by 114 


work skilfully to accurate knife marks. 
net is a worth while objective 
cercise of such skill, for, if well 
de, it will be cherished by succeeding 


Renerations. . more suit ve back legs, 134 

able for a larger room, may be made of by 1 ‘Two end panels, 34 by 

the same design. by, changing the given 034 by 1254 in. 

imensitns judicious ‘wi pieces for base scrolls at en 

All construction picces should be of by 33{ by 1084 in, Four pieces f 

si 2M by 
Wy is Two pieces 
for C, Fig. 2 34 


by by 103% 


ns D (con), Fig. 9, 
wy 2M by 2234 in, Two. 
pieces for drawer parti. 
tions Dt (con,), 94 by 24 
by 8854 in. One 

drawer partitions E (eon.), 
34 by 144 by 8294in, Two 


for. partitions D’ 
44 by a ne by 84 


_ 
is — 


ig be 
Glue to leg as 
shown in details U and V, 

Fig. 5. 
‘One piece for the front 
oll, 74 by 3% by 


pads 


% 


fea 


Jy 46 by 734 
‘Allow 5 in. 


Fig 2, Prot sod side views Note the delicate moldings and 
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Wonderful offer direct from the factory! Marvelous radio 
set! A perfect working, single dial control, 7 tube receiver! And 
Just to prove our claims, we will ship it to your home for 30 days’ free trial. Test 
it under all conditions, Test it for distance, volume and tonal quality—and if you are not con- 
le dial set you ever heard, return it to the factory. We don’t want Big Discounts to 
‘Your money unless you are completely satisfied. Agents and Dealers 
‘Three Year Guarantee 


eect Delonge es Metrodyne Super-Seven Radio 


‘cling letrodyne Sets. You can work A single dial control, 7 tube, tuned An easy set tooperate. Only onesmall 
time. Demonstrate the superiority radio frequency sct. Tested and approved bob tunes in all stations. The dial fs electree 
| ot Betredynee right in your homer Mecro- ally lighted so that you ean Jog stations ta the 
Syne Radios have no competion. Lowest Radio Laboratory, Radio rk, The volume control regulates the recepe 
‘wholesale prices. Demonstrating set on 30 sting Raaio tion from a fant whisper to Uhunderous volume, 
Une Ges til Gaeur matnrenting ‘Designed and built by radio experts. Only the 1,000 0 3,000 miles n feud speaker! ‘The Met 
‘opportunity. Send coupon, a letter or eh quality low low parts ar ne ody SepeSeven na be 
poral for ce agent's peepediion. Minmines. Very newest 1938 model, 
all the latest refinements, ‘dedays'tree tetat efter, You to be the Judge. 


MAIL COUPON BELOW 


eg a a 


sedieg sabe eth ee 


Days’ Free Trial—3 Year Guarantee 


letrodyne Super-Six 


adio, Here's the new 1928 model Metro 
een Hehe 


id. A portal, letter or the coupes 
Tinos como Tnforentlon: eetinoninls icles 
Price, and eur iiera! Se daa €rwe triad otter, 


ELECTRIC COMPANY 
2241-71 N, California Ave., Dept. 62 
Chicago, titnets 
Gentlemen: 

Sead me full particulars about Metrodyne 6 tube 
and 7 tule sts nd your Sedays'tree trial other: 


te station on tame dial read 
it. Howard of Chena, ed 
as acti tin aaa 


ETRO ELECTRIC COMPANY 


(61-71 N. California Ave. + Dept.52 + Chicago, Illinois 


© This veal on « radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pare 6. 
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Build This Ideal 
Flying Model of 


LINDBERGH’S 
“Spirit of St. Louis’’ 


New York-Paris Monoplane 
ERE. an, acura 

Mel of the famous Mowopiaae a the 

sartacetlipl A matare dep 

‘snd fittings lke the origina 


Plans for Model Airplanes 
an using Po 

o23 ees 25 

ae Se 


Headquarters for 
Model Airplane 
Parts, Supplies 
and Materials 


seen 
AYE th ms, 
Wie 


poe) 
ri 


Send 5c for Big, 48p- 
CATALOGUE 
4 SUPPLY CO. 


L aiehed 191F 182000 8 
aetistnel St neo Tork Eley 
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How to Make a Flying Model 


(Continued from page 76) 


which is 4 in,, falls at 
station No, 2, $34 in, 
back of this, Atstation 
No. 8,2 in, behind sta- 


in. to give the 

= incidence or 
attack to the wing. 
‘The top longeron con- 


Tongeron raises 4 in. 
and from station No. 3 
continues in a straight 


line to the sternpost, which is 13¢ in, long. are as follow: 


‘Working forward to the nose, the upper 2 and 3, 2 i 


Ip >? 
Mm 
i 


and lower longerons 
lower and rise respec- 
tively at thesame angle 
to the nose strut. At 
station No. 1 the fuse- 
lage is 144 in. deep, 
‘The top’and bottom of 
the fuselage is 1 

wide at station No. 1, 
3 


verges progressively to 
hi 


the sternpost, at which 
point the longerons 


eet. 

‘The strut  spaci 
Between 1 and 434 
3 Continued on page 147) 
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You have a dozen uses for this drill 


Every time you have a job to do that requires drilling a Millers Falls Elec- 
tric Drill should be in your hands. Quickly, easily, accurately, in the time 
you used to take to get ready, the hard part of your work is done, 

Automobile repairs, radio construction, electrical fixture work, drill- 
ing in tile (for bathroom fixtures, for instance), working on metal doors 
and ae frames, these and many other jobs are all made to order for 
this drill. 

Hardware dealers selling Millers Falls Tools will be glad to demon- 
strate Millers Falls Electric Drills. Try them out. See how easily they handle. 
Years of making hand and breast drills have taught us how to design and 
build drilling tools. Years of service have been built into each Drill. Made 
in three sizes—No. 414, % inch—No. 538, ¥ inch and No. 612, % inch. 
Nos. 538 and 612 are made with detachable side handles, adjustable spade 
handles and breast plates. 


Specifications: Portable Electric Drill No. 414 (shown above) 


MOTOR, Universal—operates on D.C. or on A.C, housing efficiently ventilated + Pigtail brasbes (was 
up to 60 cycles » SPEED, tually found in drills of this size) * Easily replaced 
1.2 Amps + CAPACITY, 0-16 im. iw from outside without taking tool apart + Grease 
a ‘weed » Furnished for 110 lubrication throughout + 8feet best quality rubber 
‘or 230 volts + Jacobs beavy duty chuck Heat rd 
treated allay steel gears » Ball thrust bearing on 
spindle » Armature mounted on high grade ball fg 
bearings * Automatic switch mounted on han. exe i2 a boavy corrugated box ~ 
dle + Armored attachment plug » Aluminum Volts, $3.00 


MILLERS FALLS TOOLS 


MILLERS FALLS COMPANY MILLERS FALLS, MASS. 


NEW YORK, 28 WARREN STREET CHICAGO, 9 SOUTH CLINTON STREET 


MILLERS FALLS 
TOOLS 
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Couldn’t Play a Note — 


Now y Makes 51002 


oe ema z 
mae Eeaeois 


i) aw 
@, Send this his Coupon // 


TheRadelgh WurlitzerCo,, Dot. 1757 
ESSA Get 395 Wd a ls 
Simmons 
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*.. Patching Damaged Furniture 


it, stir them with a 
handle of an 


the bottom, While stirring, pour iu a 
Hite aniline stain power of the 
color you wish the stick to be and 
lend this thorw 

simmering. shellac 

to put in two slifferent colors in 
onder to sccure the desired shade, 

‘suits you, pick 
the cover up with a pair of pliers and 
scrape the soft mass ou 

I cool rapid 
pliable, scoop it up with the fingers 
I it briskly between the palms of 
form a long pencil-tike 
Lay the stick down upon the say a 
‘@ minute the shellac will be as hard and 


bearing gently down upon the corner of 
the shellac, much as you would solder 
metal parts, and force the hole ful 

Damp a finger and quickly p 


camry ALLED um 
Sof FroUnoED 


described a little 


Sealing wax also 
can be used asa 
filler. This is to 
be had in various 
colors at st 
ery stores. 

other excel- 
Tent filling agent is 
what is called “gesso.” In fact, gesso 
makes a tougher and more durable filler 
than shellac stick. ‘To make a small 
batch, fill tablespoon with liquid glue, 
‘and pour this into any small vessel, such 


“The correct way of 
(iting ale or crack 


‘as the cover of a baking powder can. 
‘Add an equal amount of whiting. When 
the two substances are well bleuded, put 

a little aniline stain powder of the 


—s 


iti Hike rock, yet with 
sel y 


ny hardware and 
filler thatis 


Strength, can be used in 
broken ‘corners and replacing 
bits of carving or molding, 
modeled into any shape w 
Still another good fil 
al 
Say saucdust, which is too course. 
cabinet file and a 


ht 


fingers. 
made from. 
wood dust. Mark that Ido not 
‘Take 
iece of scrap wood of a 
kkind to match in color the part containing, 


Fasten the wood in the vise 
he floor ben 

good fellow and in a little 
sufficient deposit, 

Place the wood dust on a serap block 
or in a saucer, and pour on enouxh hot oF 
cold glue to make a paste, ‘Then add 

ine stain powder to produce 
a color to mutch the furniture exactly. 
Use it like gesso. 

Such blemishes as scuffs and shallow 
scratches occur more frequently to fui 
ture than any other kinds of damage, a 
fortunately, are the easiest to remedy. 
As a rule the dom poe 2) 


(Co 
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IGOODELL- PRATT? 


TGOODELE- PRATT? 


TANI 


Select your tools from this catalog—then buy 
them from your hardware dealer, mill supply or automotive supply dealer 


HIS 400-page catalog is used by carpen- 

ters, mechanics, and machinists—who se- 
lect from its pages the tools they need—and 
buy them through their local hardware or mill 
supply man. 

‘You, too, will find this a pleasant and easy 
way to buy tools. A three-page index helps you 
find what you want—at once. Clear, easily 
understood descriptions and good pictures leave 
nothing for you to guess at. 

‘Whether you make your living with tools or 


use them to follow a hobby, you need this book- 
let, with its 400 pages of pictures and infor- 
mation. 

Goodell-Pratt Tools will serve you well for 
years. No finer tools are made than those that 
bear the name of Goodell-Pratt. 

Select your needs from this catalog; then 
buy them from your nearest dealer. If he 
doesn’t carry the Goodell-Pratt line, write us 
for the name of a dealer who can supply you. 

For the catalog, address © 


GOODELL-PRATT COMPANY, GREENFIELD, MASS, U.S. A. 


saxens oF Soptmith, “x. runcu 


GOODELL PRATT 


1500 GOOD TOOLS 
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for the best uses of 
this colorful fibre-tile 


MAC 


INE your kitchen tiled in a 
‘warm com yellow or a cool green. 

‘Your bath in the fashionable mode 
of gray and black. Upson Fibre-Tile 
is inexpensive, easily erected in big 
roomwide sections — waterproof — 
‘washable! 

49 CASH PutzEs—$1800 in all— 
will be given for bese photographs, 
descriptions and suggestions for use 
‘of Upson Fibre-Tilein homes, stores, 
factories or business. Mail eoupon for 
rules and helpful suggestions. 
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Patching Furniture 


varnish is scored sufficiently to dull itor 
giveit a white appearance, the latter being 
most noticeable in pieces that have been 
coated with a cheap grade of varnish. 

‘If your examination convinces you t 
the stain coat has not been cut through,all 
you will have to do is to sprinkle a few 
drops of sewing-machine oil or olive oil 
‘on the damaged surface, shake a little 
pumice powder on the same place, and 
rub the two ingredients with the felt 
Block previously described. If the felt 
absorbs the oil, add more oil. Don't rub 
too long, as you may cut entirely through 
the varnish. A dozen firm shoves back 
‘and forth should do the work. Some jobs 


Il always show a little on close 
inspection. 

‘The same method is used after the 
other filing treatments previously men- 
tioned, 


Mr. Praser will tell how to doctor up. 
many other kinds of surface blemishes 
in another article scheduled for early 
publication. 


Repairing a Split Saw Handle 


a handsaw or compass-saw 


‘GROSS SECTION 
“The parca are keyed together with babtitt 


holes are bored close together 
nade between them and 


jece of wire or a paper clip is bent and 
lted hab 


metal is poured into 
pressed down with a flat 
Tt has become cold. It is dressed with a 


le can be taken 
wake a repair of 

he slot 
‘blade. — 


If necessary, the han 
the saw blade to 
‘Cardboard is slipped 
spac 


obtained by U 
ng glue or gelatin to the surface. 
liy‘s small amount of alum is added 
As the glue dries, 
away from the surfaceof the glass ina fern- 
Tike effect. ‘The appearance of the frosted 
pattern varies actording to the strength 
and kind of glue or gelatin. By the use 
Of a suitable stencil, the glue can be ap- 
| plied in any desired design —L., C. 


Us 
| to the glue. 
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A... LABORATORY... PRODUCT 


With a Blade 
of LIGHT he 
slew the Greatest 
of all Demons~ 


DARKNESS 


Burcess Battery Company 
Grwtnat SaLts Orrices Cnicaco 


BURGESS 


FLASHLIGHTS & 
BATTERIES 
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—Your're there with a Crosley... 


{merely houred in ® metal cane 


“a 


Phe Wal fe Company 


x 


A 6 Tube Receiver of 


unmatchable qualit 
Liou sObKeT MODEL 165 


Many features of this set have been found heretofore only 
in the most expensive radio. Since Crosley is licensed to 
@ Manufacture under nearly all important radio patents, this 
combination with Crosley leadership and experience, 
naturally produced an amazing radio, the remarkable value 
of which can be judged by the following features incorpo- 
rated and by seeing it and hearing it at your dealers. 
1. Completely shielded coils, condensers and wiring. 
2. Acuminators for sharper tuning. 3. Completely 
balanced genuine neutrodyne. 4. Volume control. 
5. Single tuning knob. 6. Illuminated di 
cable outside connections. 8. Designed for eas 
lation in consoles. 9. Beautiful frosted brown crys- 


talline finished cabinet. SL. this tects 

'AC model using new R.C.A. AC tubes and woek- [i a= tea, 
ing directly from electric light socket through Fee OP ara 
Crosley Power Converter is $65. Power Converter 
$60 extra. 
Hear this wonderful new contribution to the enjoy 
ment of radio. If you cannot find one of the 16,000 

r Crosley dealers near you, write Dept. 17 for his 
name and literature. 


. 94BANDBOX AD 


$65 


$85 


Seed ta. the. hent wthe 
‘Soeting bal at tue 


ruprovEeD 


fo The Crosley Radio any | teed a licensed 

Sipecured gue oh ‘Corporation, ‘only for Radio Amateur, ofthe 

ee Powel Crosley. Jet Presi, Sporimental ond Techy 
‘$0.78. al Cincinnati, Ohio Broadcast Rece ption, “Mountains 
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Thisuniqueinvention | 


solves the tool user’s 
greatest problem 


‘OOSE handles! How often have you 

Yeached for your hammer and found 
that the head wobbled. Had to waste 
me trying to rewedge it, Then in a few 


Saye it was loose again. 


Hundreds of wedges were invented to 
‘keep tool handles tight. Bat pounding... 
‘and shrinkage of the handle loose 
them all 
So Plumb discarded old methods of 
wedging experimented along entirely 
Bow lines. 
and developed a wedge that does 
away with loose bandies for all time, 
‘The Plumb Take-Up Wedge is de- 
‘not to keep the bancle tight, 
f¢ does that), but to give you a 
ready means of rotightening It. 
Now... when hard work and shrink- 
Plumb, you just tarn the 
od itis tightas new again. 
Always nafel Always tight! Own a 
hammer like that. One you ean grip and 


special "Plumb-bend” of the claws 
oa powerful leverage, And tbe 
the claws grips anything. 
‘The price of the HF 81, 1 Th, model 
is only $1.50, (Prices slightly higher in 
Far West and Canada.) 


© FAYETTE R. PLUMB, Inc. 
Philadetphia,U. S. A. 
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——$—— 
| Barbless Arrowheads Now 
Used for Hunting 


By J. V. Hazan 


SNAGGABLE, spoon-shaped ar 
rowheads of the type illustrated 
have several advantages over the stand- 
ard barbed points used for hunting. They 
do not catch in the brush while the bow is, 
being drawn or at other critical moments; 
they do not cling so tenaciously when shot. 
into roots or tangled grass; and they do 
not mar the shafts of other arrows when 
being removed from or returned to the 

iver. j 
‘Arrowheads of small size for rabbits or 
other small game can be made in about 


a, 


twenty minutes. The blade is sawed and, 
filed from ¥ by 3¢ in, cold rolled steel. 
‘The haft, whichis a picce of '% of 34 in. 

jing of from 25 to 27 gage, is saw- 
asat A and notched with a fle 


dropped into the haft 
head resting in the saw marks, and the 
two pieces are forced on the slotted shaft. 

of the haft is then tapped or 
squeesed until it fits the rounded shaft 


head and blade closely, the long notches 
pends After a Uberal ap- 
cation of acid core solder and a little 


a file, the point is ready 
A working diagram for a big game 
point designed along the same lines is 
given, though it is recommended that 

ing steel be used in place of the 
cold rolled steel mentioned above. 


" Power for Old Set 
(Continned from sage 78) 

ing of the bell-ringing transformer 
should be connected by a drop cord to 
an electric light socket. Use a double 
socket arrangement, so that when you 
turn off the eliminator, the bell-ringing 
transformer will be shut off at the same 
time. 

Tf you desire information as to suitable 
parts to build this addition to the de luxe 
type eliminator, or in connection with 
adapting a factory built eliminator to an 
old style set, address your letters: Radio 
Editor, Porttan Screxce Moxtuty, 25° 
Fourth Avenue, New York City. Be sure 
to give full details of your probiem. 


5 Seitint Accom 
for Your Radio Set 


1—Beldenamel Acrial Wes 


Eachstrand protect- 

tedby several coats of 

Baked Beldenamne 
not corre 


‘Maintains high 9 
‘ffciency for range 
fand volume. 


2—Belden Lightning Arrester 
‘A safeguard that 
is een with 
in Bi ‘aualty 
sporoved by Fire 
jaderwrltere. 


covered flexible 
conductor forleade 
in and ground 
wires. 


4—Belden Battery Cords 
Protect tubes and bate 
ferlen lmproveesppeat 
25-f. extension cord 
for loudspes 
oired, ‘Conductors 
Sie rubberccovered. 


<iq Farmishedwithor wth- 
Provided with con: 
Belden Manufacturing Co. 


Sac & Bebatery fue. 
S—Belden Extension Cord 
ectoe MO tools Fe 
2304a South Western Ave, Chicago, I. 


e 


Radio Accessories 
ON 
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How much is your radio set worth? 


—not in terms of dollars, but in terms 
of loud speaker reproduction. That’s 


the way to determine its value. 


R proof of this, do not —_ models from $12.00 to $145.00 


fail to have a demonstra- © —one for every radio repro- 
tion of an Amplion—no mat- _—_ duction requirement. Amplion 
ter what set you have or con- _ prestige back of every model. 
sider buying. Write for our descriptive 


The Amplion line includes _ literature. 


THE AMPLION CORPORATION OF AMERICA 
531-535 West 37th Street, New York 
The Amplion Corporation of Canada, Ltd., Toronto, Ont. 
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‘and Superior in every way by 200,000 car- 
enters, machinists, National Industries 
ote, during 6 years, 


Kvery tool carries a tag GUARANTEEING by/ 
PREE REPLACEMENT that the handle will 

NEVER BREAK or LOOSEN 
‘no matter how oF bow long used and that the 
‘edge, face and claw are unsurpassed. 


‘They are FORGED head and handle, inone 
piece of fine Tool Steel, specially tempered. 
‘The strongest material known. 

Grip {a sole leather washers pressed on, 
riveted, weather proofed and polished. 
‘The most comfortable material known, 


‘You will got the same satisfaction that is 
making all users boosters of these, the 
FIRST and ONLY patented tools Guar 
anteed ‘* Unbreakable” and 

‘Superior in every way. 


might Bee ie 
co  & oe S 
[le Hagehet No, 2, Smooth Pace 
af Hagchet No, 2 Smooth Fa 


Vell-ax 8 oe with Lanter Sheath 
Beaacgies 
Ball Pein Hammer, 16 oe. Head 
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Simple Outdoor “Gym” 
Gives Boys Exercise 


Trmisentaicis 


trict of ‘Topeka, 
Kansas, have 


cercise at the out- 
door gymnasium 
illustrated. 

‘The — supports 
are 6 by 6 in. 
posts, | standing 
16 ft. high above 
the ground. ‘They 
are set 4 ft. deep 
in cement and are 
spaced 6 ft apart. 
Six 2-in. holes are 
bored at intervals 
of 10 in. through 
the upper part of each post for the 


zontal bar. A small back stop, made of 
‘Lin. matched lumber and 2 by 4 in, cross. 


Wear-Proof Thwart Fastening 
Improves Canvas Canoe 


HEN the center thwart of a can- 
vas-covered canoe is frequently re- 
moved to make room for passengers or 
duffel, the unavoidable wear eventually 
loosens the bolts running through the 
wales and enlarges the holes in the thwart. 
Between loose bolts and worn holes, the 
ca yy gain an inch in beam and lose 
the rigidity essential in so light a craft. 
"This difficulty is overcome by the fas- 
tening illustrated. ‘Two triangular brass 


plates 1/92 in. thick are et into the thwart 
ft each end and the hole between them is 
bushed with 5;in. brass tubing. 

‘Another short piece of tubing with a 
washer soldered at one end is forced 
2 hole drilled along the course of the orig- 
{nal hole in the wale. It is necessary, of 
‘course, to cut a recess in the wale so that 
| the washer will fit down flush with the 
upper surface. ms 

Tf a decorative touch is desired, the 
washers may be cut in ornamental shapes, 
two of ares Round- 


| as solid as if it were permanent, 


‘Stee 90° high; 32° longs 10 ina wide, 

Another great victory has been 

‘wou by Old Ironsides and she 
‘will be saved for posterity 


nile eho 
gevtundertain 


" 
rH 
8 


tf 
i 


Hpi 


i 
fs 


§ 

£ 

= 

‘ 
388 
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Detober, 


war 


Trickle charge or 
fullrate charge~ 
You get either or both 


with 


‘OUR battery needs two 
kinds of charging! 

Under ordinary conditions, 
a low-rate charge, “trickled in’ 
during the hours that the set is 
idle, will keep the battery full 
of pep. Then, for occasions 
when prolonged use of the set 
drains more power than trickle 
chargers can replace, you need 
a high-rate charge. The West- 


inghouse Rectigon gives you both kinds of 
charging. Rectigon charges at a high rate 


and at a low rate—and it charges 
as well as automobile batteries. 


Now 
$142° 


wet “B” 
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Rectigon is a Westinghouse 
product—and you know West- 
inghouse knows radio. Back in 
1920, the first program ever 
broadcast came from radio sta- 
tion KDKA. Rectigon is safe— 
uses no acids or chemicals. 
Long-lived, with no moving 
parts to break or wear out. 
Does no harm if you tune in 
while charging, nor if the light 


company turns off the power while Recti 
gon is in the circuit. Get away from charg- 
ing station expense with Rectigon Home 


Charger. At your dealer's, now $14.00, 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, EAST PITTSBURGH, PA. 
‘Officer in All Principal Cities 4 Representatives Everywhere 


For triehle charging only—the long 
lived lide Recton. No gueareork, no 
cide or chemicals, no trouble. Leave 
Fectox permanently on charge and re= 
rloce durin 


"alent howre” the poet 
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Lattice Strips Decorate 
Outdoor Flower Box 


‘A plain wooden bor dremed up with foor | 
‘ormer pieces and leftover tate ation | 


GIRS of clear left over from 
inclosing a. back porch with lattice 
work, were used to ornament the outdoor 
flower box illustrated, The box itself was 
built of 12 in, wide boards; it is $ ft, long, 
and 12 in, wide, ‘The four corner posts 
are Lby in, by 4ft—D. R. H. 


The Switchboard Clamp for Gluing Furniture 


Made with Aid of a Jack 
An Advertisement of AN,AUTO we, te wel 


the American Telephone and Telegraph Company sapere eee, fos cans os | 
oy ‘The frame in which the work is 
placed varies, of course, according to th 


A wen of cords telephone service. 
plugged into num- Its cords link for in- 
bered holes. A hand stant speech those 


ready to answer signals whoareseparated bya few 
whichflashfromtinylamps. milesor by acontinent. Its 
A mind alert for prompt guardian operators are 
and accurate performance of the telephone army— 
of a vital service. Ade- men and women vigilant 


‘Two shop uses for an old jack—in «lamp, 


votion to duty inspired to meet a nation’s need for ume feritre nd wt a arbor rom 

by a sense of the public’s for communications. ed, bt the 
: 2 idaptable to 8 

reliance on that service. _In plant and personnel, ' 


Every section of a tele- the Bell Systemisin effect 
phone switchboard typi- a vast switchboard serv- 
fies the co-ordination of ing anation that has been 
human effort and mech- transformed into a neigh- 
anism which makes possi- borhood through telephone 
ble America’s far-reaching growth and development. 


enable 300 to | 
Tesiog sha aaulguaning 
Wasson R. Davis. 


A little ingenuity wil 


This Wonder ffi MES, Bans 
Engine at $55.00 Jnstall Your Own~Save Half | to 


a picce of hurd ster 34 by 
the top of my workben 
of the front legs. Be 
top, the plate is out of the wa 

Send for FREE Book. | makes a roid and useful anvil for 
‘ wna | work—P. J. KEENAN. 


Bench Plate for Riveting 


faiers ant HS ben 
uilogwe, 35 gat, 
‘Shane Sad Fa 


‘A worn emery wheel can be dressed by: 
holding against. it while it ves a 
number of small washers mounted on a 
large spike or bolt—M. J. H. 
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= @ Used 
Amateur Builders 
\ = 


f 


i 
AMS eget, 


Endowed 
Feet halo 
fngincers= 


| 
FIRST CHOICE 
of the Keenest Minds in Radio! 


NRST CHOICE—because Durham was the first and orig- 
inal “metallized filament” resistor— because years of 
heavy production and the confidence of leading radio manu- 
facturers have given us time to produce a perfect product. 
Durham Resistors and Powerohms are the leaders in their 
field because their uniform, unfailing accuracy and absolute 
reliability have been proved time and time again. 


This is why they are the first choice of foremost engi- 
ners, leading manufacturers, professional set builders and 
informed radio fans who demand quality results. 

Like Durham Resistors and Powerohms, Durham Re- 
sistor Mountings are also the leaders in their field. The 
only upright mountings made; takes minimum space— 
made of high resistance moulded insulation—best quality 
tension-spring bronze contacts. Single and double sizes. 


ham standard resistor are made i rn 
Bhim to 10 amcachin Dutham Powerohest 
instore and Amplider create are made to 
td’ 3 ue ses in ranges oes 500 fo 160,00 cha” 


‘Adopted by Leading Radio Manufacturers 
Phi 


P=] METALLIZED fsb 
ww 


7 
RESISTORS & POWEROHMS 


INTERNATIONAL RESISTANCE CO., Dept. T, 24 South 20th Street, Philadelphia, Pa. 


XCDaywoa 
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means 


Battery Elimination 

by the Newest Methods 
Glorious Tone 

throughout the whole Scale 


and All Round Radio Satisfaction 


IF it's battery elimination that interests 
you this year, remember that Day-Fan 
Winaking radio history in this direction. 
The Day-Fan line includes sets which 


through AC tubes, oF chr 


tiny motor and a 
Tf you wane a 


retailing at $05, but still possessing the 
magnificent and characteristic Day-Fan 
tone. 

Tr you wane battery operated st, the 


Day-Fan line includes them, too. 
‘Of course you want tone quality—the 
‘one single and most important necessity 


for your radio enjoyment. The Day- 
Pan “tone ‘is > famous that this radio 
receiver is wed by” great broadcasting 
stations to listen to their own programs 
‘Once you hear a Day-Fan you will never 
bbe satisfied with the sound of any other 
radio. All Day-Fan dealers are glad to 
have you listen to Duy-Fan sets. 


Before you buy this year, before you 
being vour radio enjoyment up to date 
with one of the fine new sets, write us and 
ice us give you full particulars about the 
Day-Fan Radio line. Just drop a postcard 
to the address below, and our’ circular 
sfowlng you the entre Tine wil Be sent 
you by return mail 


Day-Fan Electric Co., Dept. P. S. 2, Dayton, Ohio 


Make More Money Read the Money Making Opportuni- 


jes on pages 150 to 162 of this Issue. 


October, 1927 


Clothes Hamper Made 
with Woven Paper 


To MAKE a clothes hamper like that 
illustrated, a few strips of wood. 
aboard for the top and bottom, a number 
of newspapers, two small h a can 
of paint, glue, sandpaper, nails, tacks, 
and corrugated fasteners are required, 

‘The builder may determine the di 
mensions to suit himself, but those in- 
dicated give a hamper of convenient size. 
Strips 34 by 14 in, are mitered to make 
the frames. The pieces for each frame 

id face down on the floor, glued 

with }4-in. corrugated fasteners, 


Folded stron of newapaper are wed ti in 


joint fro 
“The front and back and two 
ike, although I took the 
10 make one upright 
of the side frames 35 b 
when the front was nailed on, tl 
total width at the comer would appear to 
the back frame was made 17 

ed between 


the side frames. imples 
to make two pairs of si 
When the frames were ren 
of 4 in, wide strips of newspaper were 
fand folded as shown, ‘These were tacked 
hh frame’ with 14-in, spaces 
and similar pieces, wer 
the opposite direction. 
sd oF screwed 
the ends of the paper to protect the 
“The hamper was assembl 


betwee 
over and under 
Cleats may be 


given a coat of thin 
whole three coats of paint 
| inside fe-—W. W, Last, 


| Novelty Finishes for Woodwork 


stippled finah wit 
t or brushing lacquer and a very 
mi 


large stencil brush, 
ined frequently to keep 

Color combi 
range from a raw sienna ease ov 
ivory groundwork to such novelties as 
th dark blue glaze 
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the "A’ Socket 
Power that is as 
“dry as a bone”! 


OOK up this new 
H Sterling Dri-A to the 
set, plug in the light 


Socket, adjust it once for cor 
rect voltage + - and forget it. 


nothing! The meter 
adjustment takes care of 
fluctuations in line voltage 
and assures 6 good volts 
all the time. 


‘Toe recently developedhigh on 


"Socket-Power 
Sterling DricA is smaller than your 
provides 


‘cartridge 
Ask your dealer fora demonstration. 
Extra Raytheon*‘A’ Rectier for 


fuse with more than 6 tubes $4.50 


Sterling 


ri- 


Socket Power 


Tue STERLING Mrc: COMPANY 
2631 Prospect Aven Cleveland, Ohio 


What the names 
Sterling and Raytheon 
mean to the set-owner 


"ALY in the history of popular radio 
it was realized that the electrically 
operated radio set must come. In the 
cal light socket power, simplicity, silence 
and continuity of operation must bo 
assured with freedom, of course, from pro- 
fessional servicing. Furthermore, the one 
unit must be capable of being esed on & 
large variety of sets in order to keep pace 
with rapid developments and ehanges in 
the construction of radio receivers. Here 
were new problems for the electrical in 
dustry to tackle. 
At first the demand for socket power 
units led many inexperienced concerns to 
embark on the manufacture of socket 


power units, the result being 
that for a time the market 
was flooded with many un- 


turing Companys of Cleve: 
ind: "with a record of millions 
nd radio dovices sinca 1906 
eon Manufacturing Co. of 
m Masa, who after years of re- 
search perfected heir now fomous Tt 
theon HIT Heetitving tabethe tube th 
Bis mado the inaior a cece, 
this abe that bas proved beyond 
uestion its ability to deliver and sain- 
fhin ita voltage. Just recently its rath 
‘300 volts a 


125 mils, 
Raytheon has always insisted on stand- 
ards of quality and design that would 
tube to 


‘own ‘only man 
fheturers of 
runite 
ie in Ray- 
Theon's Inborutories are entitled, to uso 
the Raytheon "Seal of Approval.’ 
From the start Sterling en; 
have worked with Raytheon, 
prod 
ra 
posible advantage of the user and give 
Tost accurate power regulation and long 
est life to the tube, = * 
Do not confuse a unit merely ssing the 
Raytheon BH tube with a unit bearing 
Raytheon's "Seal of Approval.” 
theon development. alan 


Wy Sterling in its wide range of 
‘Socket Powers and “A” - 


fer is ‘metal eneased, abso- 


pletely replaces bulbs, and 
Similar devices which’ gen- 


erate excenive heat. Silent ™yiiege"" 


and long lastin 
the solution to 


performance and trouble free operation: 


the “nth degree of radio satistactior 
ADVERTISING 


More 


Sor your. 
in this 


mone, 


2 amazingly 

Jow price for this Sterlig 

built, Raytheon-approved “B’ 

Power Unit. 

For efficiency, for permanent 
operation, only the genuine 

Raytheon BH Tube is used. 

For convenience there's a 

and “ofl” switch. 

Exact Regulation 
‘The Sterling method of voltage 
regulation for each stage enables 
you to build up the voltage for 
eight tubes (including power 
tube] or toreduceit totheexact 
amount for three tubes—with- 
out overloading. Sterling per- 
fected power regulation insures 
tho utmost in volume and tone. 


‘Ask your dealer for 
ademonstration 


THE STERLING MFG. Co. 
2431.53 Prospect Ave. © Cleveland, Ohio 


GIT. The. Sterling Mie, 


(ayiticon) ea 


ter who 
SCS etc in, 
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Blueprints for Your 


Home Workshop On The Lookout 
uifestins for Lost Motion * 


Tisted below can be 
obtained for 25 
cents. ‘The blue- 
prints are complete 
tn themselves, but 


In developing or in opera- 
ting machines, you pay 
for production—not mo- 
tion. 

if you wish the cor- ‘ 
Ree ee Production-results are all 
issue of the maga- that count on the dial of 


Brune mot arte || & Veeder Counter. Lost 


tional 10 long as copies are available | || motion in development 

Porvtan Science Mowrnux work—lost motion in ma- 

| 250 Fourth Avenue, New York chine-operator’s work— 
Gustuewes: register zero. 


‘Send me the blueprint, or blueprints, You've a check-up on un- 
HACK SAWS foe ie i OMS fats: | || Workable ideas and ‘‘un- 
working” operators in the 
ony, work-records of 


rit 
They all know Star Hack Seog ene ze 
Hie Satie ; 
Saw blades as they have Sao. Needs 
used these blades for more | ff: Bah sxSTuctatte SE 
pe ae 
than onehalf a century. ieee Rev. COUNTERS 
i 1& Inind Radio Cabinet Bet, Te small Revolution Counter be- 
There is not a country on | HP SS SE ao BEES low regters oe for a revo 
i Sectcne cee ME Saleen hie 
the globe where Star blades Fg ke pang = sori, ot pr 
are not known to the old- | i Semis Gere SB, poms 
est, and most skilled me | &erteiocou, [Sr 
; if Riki Chhint Tate GT 
chanics to be a good and ao expeciall al o 
efficient blade. 3 ease i feacumig me 
= Me: oe 
When you have a difficult | 33 = fermen 


cutting job to do tell us of 
your problem and let us 
send you a FREE sample 
blade that will do the job. 


the counter sub 
tracte, Price $200. (Cut 4/5 size) 
‘Sal Rotary Ratchet Counter, to reise 
‘reciprocating movements of mall ma 


chines, also $2.00, 


Be Revolution Set-Back Counter 

records the output of the la 
pesineshecs uovorcisie 
indicates an operation. 


Send for chart. 


Clemson Brothers, Inc. 


Middletown, N. Y. 
° 


HE | |) Setybackto zero fem gry figure by ame 
Be enn und. Siew om 

Bec we ipeeviels as 

Frtect few Sure a esa 
ase | | $1000—aubject “to dincaunt, Cat fess 


MAKERS SINCE 1883 


. one-half ‘Set-Back Re 
Star Hack Saws we || Rate Se cat 


The Veeder booklet shows in- 

struments that “count every- 

thing on earth.” See them— 
‘by sending for the book. 


The Veeder Mfg. Co. 
4M Sargeant St. Hartford, Conn. 
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When you have 
decided to use 

house current 
for your receiver 


Hi : 
..what Power Unit will you buy: 


A battery eliminator isn't one of those things you can just look at and say it's good or bad. 
Nor can you determine its qualities with a few moments trial. How then, can you be at 
sured of a reliable unit of lasting satisfaction? Over 700,000 satisfied users of light socket 
power units will tell you to be sure it is Raytheon approved and equipped with the 
Raytheon long life rectifying tube. 

‘You can identify a Raytheon type power unit by the green Seal of Approval on the front. Only 
unitsthathavebeen testedand approved canusethis symbol orthe Raytheon gaseous typetube. 
Our Technical Service Department will be glad to answer questions or send the latest Radio 
Power Bulletin covering in detail any subject on light socket power in which you may be 


interested: RAYTHEON MANUFACTURING CO., Cambridge, Mass. 


= ¥Raytheon = = 


ABC power 
THE ay’ OF RELIABLE RADIO POWER = 
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"ener Dipe Saeed ‘lags 
reo Dipe Stained Shingles 
he over old sdewalle ss > 
sndcutyoursnnual fuel bl from 
15s to 49%. Reduce paine bi 
gp ls © 7yen'Crenbiet 
lewalle save tnough paint € 
for themselves. ~— 
‘ind out about these amazing 


Nf ft pore f targeae 
of Eresohge homen beakst of 


No More Socket Trouble 


‘A rockets ony job isto provide a perfect 
Gone The New hy Sock Ba 3 
point wiping spring contact the fall lenge | 
Of the prong: the moxescentibeally perce 
type known, ‘The prongs are completely 
Chlloue ad fe snogly agua the poole 
walls of the soeket--they can’t spreads 
With, the New Eby Socket your socket 
troubles are gone. Eaty £0 mount above 
or below Bakelite, Wood o Metal 

| Specified in mose of the leading popular 


Lise Price 4oe 
Tue H. H. Esy Mre. Co. 


4710 Stenton Ave. 
Phila., Pa. 
Makers of Eby Binding Poses 


Save fuel. .. save paint 


CREO-DIPT 


Stained Shingles 


POPULAR SCIENCE MONTHLY 


Creo-Dipt savings. Mail the cour 
pon now. Ask about Creo-Dipes 
Set ga foreorering id he 
walla, but for re-roohne, or for 
oof 3nd ides of new homes, Or, 
Eeyore er fle ed 
lumber deslers everywhere 
eve Creo-Diptsinstock. 
Took forthenameoneach bundle. 


It soothes as it 


smoothsasit gleans 


Barbasoltakesall 
the trouble out of 
shaving—all the 
pullandstingand 
smart. No brush. 
No rubrin. Use 
Barbasol—3 
times—accord- 
ing to directions. 


“Mister, you’re 
next!” 


Barbasol 


For Modern Shaving 


‘The Barbasol Company 
Indianapolis, Ind. 


Tenclose 10c. Please send trial tube. 


Name. 


‘October, 1927 


Tape Is Aid in Taking 
Photographic Portraits 


Y USING a dressmaker’s small spring 
tape measure, the amateur photog- 

rapher can always be sure he has the cor- 

rect distance ng 

with a portrait attachment. Many 

tographers use a string, knotted at given 


intervals, but with a 
‘exact distance can alway 

‘The case is nldered to. Yin. bolt, 34 
in, long, by means of which it is fasten 
in the tapped hole that is already in the 
camera for receiving the tripod screw.— 
Wintias M, Watts, Jn, 


Using an Automatic Timer 
with a Graflex Camera 


and holes are drilled 
to correspond with 
the holes in the 
plate covering the Tad 
finger ‘trip on the — Zbe,‘imer a 
leftside ol the cam. * "al lever 
era. ‘These holes and the same serews are 
used so that no damage is dane to camera 
‘oF mechanism. 
Before bending the brass, anneal it by 
pest red 
eat and plunging 
it hn’ cold waters 
‘The pivot. screw 
hhns a shoulder of a 
trifle more than 3 
» but if such a 


w is not to be 
‘obtained, an ordi- 
nary serew may be 
put in just far 
enough to prevent 

and then 
riveted in the 
back, flush with 
the plate. ‘The lip in the main plate is 
drilled and tapped to suit the timing 
device —Groncr Brxprn. 


‘veroner, 1927 


Cnibiund Genius of 
the World’s greatest 
inventors makes pos- 
sible this marvelous 


New 


Electric 


HE Freed-Eisemann 1927 electric set is made possible 

by the combined genius of the world’s greatest in- 
Yentors and electrical engineers 
The application of the tuned radio frequency principle— 
the development of Ernst Fredrick Werner Alexanderson 
of the General Electric Laboratories, makes possible the 
marked ability of this set to sharply separate all stations. 
‘The use of the Neutrodyne Principle invented by Professor 
Louis Alan Hazeltine when Professor of Electric 
ing at Stevens Institute of Technology makes possible the 
high amplification without regeneration 
To insure perfection of tone and simplicity of operation 
there has been used in this electric receiver the inventions 
of Dr. Irving Langmuir of the General Electric Labora- 
tories, A, McL. Nichols of the Western Electric Company, 
Dr. Lee DeForest, Dr. S. Loewe of the Telefunken Com- 
pany, Berlin, Germany, and of L. W. Chubb of the West- 
inghouse Electric and Manufacturing Company and several 
other distinguished clectric and radio research engincers. 
Included in this act are the basic principls covered by the patents of 
Professor Maris C. A, Latour, the noted French clstro-phys 
invention has been used extensively by Le Material Telephoniqu= 
French telephone compaoy, 
“Thus, actully he eombiaed genius of the world's great radio engrocers 
has thade posible fa this receiver not only simplicity of operation but 
also the ability co bring to your home the programs ofall stations faith- 
fully reproduchd ta fll bextra tones, 


Operated from Light Socket 


‘The Freed-Eisemann cleric set answers the long felt need for a radio set 
thar could be plugged into the light socket—there are no batteries oF 
other attachments that need constant cate, 

Do not be confused. There are many “electrified sets—that i, ects that 
jn one form oF asother use battery power units. ‘The new sc developed ia 
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Radio ‘Receiver 


the labocarories of Freed-Eisemann is not an electrified set, Te isan etre 
Fei Ge re sense of the words The power you have ia your electric 
light vies runs the st. 


Designed Right and Manufactured 
to a Standard 


Inn Sigman on se sk lg othe Bae Toy 
Heh een a og oa Deer 
ice nchet aici ete FEET 


Programs You Will Not Want to Miss 


‘reo isa slag sede no heen olay Sipe 
Thar yo il ox wate won rinse, Teter tape Pie 
eWolaeie  " decalipetocdall Gane”. 2s 
Spain 2 Resale Comillng © ost Fae Semmes DS 
Saran eel ft et mt ae he ht 
Lot cet bens premnct brent ent aie Hare your tit 
arcs ox ely os Frond en Bari xt be pe 
fas i. lard no diplac s 
Amazing Low Price 
Hocus cl he sence aes pla by ot es when dings 
somal wo tom inh wecvtcs Regie, oe oe bon ts eal: 
reeset tenon te cetec eaiecioct er seee aes 
Hated thesis eon teed ea pio thie eee Slorcyone 
Eee erm rapes ne ti rare 
shally Tomomse the merylon ler it Rce ad all ou aout 
Belge Papoces Par rongh whic you car kere Sink pm 


home NOW, 
Select Your Set Now 
‘The demand for these Modern Receivers is already beyond our capacity 


to produce them api ies csatal that you at at Ge you are have 
Sigerkatchyertees 7 ™ 


FREED-EISEMANN RADIO 


Brooklyn, 


THE RADIO OF AMERICA’S FINEST HOMES 


New York 


“ 
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‘The man who doesn’t bother to 
specify what kind of a pipe 
wrench he wants doesn't de- 
serve much sympathy if he gets 
@ poor one. 


It’s a different 
story with the 


man who knows 
Something about 


ood tools. He 
‘specifies TRIMO 
and. gets some- 
thing for his 
money. 

For a TRIMO 
Pipe Wrench 
not only saves 
fime and temper, 


hy. ‘It they do, 
fnew ones can be 
Inserted at trie 
fling cost, and 
TRIMO is as good as ever. 
TRIMO wrenches | are 
made so they can’t lock. 
‘The bull-dog grip lets go— 
when you want it fo. 
When you buy your next 
ipe wrench, et one that 
ws won the loyalty of ex: 
Perienced tool users 
Ty TRIMO. 


TRIMO 


TRIMONT 


Manufacturing Co. 
Roxbury (Boston), Mass 


America’s Leading Wrench 
Makers for nearly Forty Years 
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Miniature Clocks 
Are Easy to Build 
By W. P. Craic 


TURE grandfather and banjo 
‘locks are decorative and useful 
Tittle novelties. A watch, small alarm 
lock. or desk clock will ‘serve for the 
“works” and the ease can be constructe 
. Two designs are illustrated, and 
many Variations are possible. 

‘An old key-wind watch, which can 
pease Oocipantoerad eet 
pawnshop, is excellent for this. purpose. 
‘The case can be of almost any kind of 
wood, preferably mahogany or walnut 
If white pine, whitewood, or any other 


light colored wood is used, th 
bbe cherry red brushing lacq 
any or walnut col 

amount of earving and m 
to be used di entirely. upon the 
skill of the builder. ‘The paneling can be 
recessed with carving tools or else ind 
cated in dark lines after painting 


stain 

“The bole bored for the watch or clock 

fan expansive bit should be areason- 
or 


to cut a slot in the 
the case to receive the stem. A small pin 
‘may be bent into a staple and driven 

the wood to hold the stem from shifting. 


Why Do Some Saws Have“‘Nibs"? 


MATEUR mechanics often wonder 

why some hand saws have a nib 
om the back near the point. One expla- 
nation is that carpenters of the old 
school used to fasten a piece of slotted 
Yond aver the teeth of the saw to protect 
them from damage while being earri 
from job to job. "Two string, were weed 
to hold the strip in place, and the purpose 
of the nib was to keep the string over the 
point from slipping off. 


=. ae fara d 


"Beocher duane Sate 
Boj i arcs i grown 
cia eer 
gs wive special dvantagess 
att Play, Ey te Pay 
Te crane ert 
abe edema tea 
ie 
icine Siro 


BUESCHER BAND INSTRUMENT Co. 
Everything tm Band and Orthesra lasruments 
2116 Buescher Block Elkhart, fodiana 


INSTRUMENTS 


CHER Bax ;crigrNTENE Go. 368 
pa ee ea 
Festi seeios, aie 


Write Like a Business Man 


Onn standard remanufetirad 


Fae ae 

Wrletday for Free eatlg tf yy cr baryon 
‘Young Typewriter Co. 654 W. 
Secret 


A 2c Stamp 
‘=will start you on the road to 
“e Money Making Oppertuniti 
pages 150 to 182, 
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ly 


for the Home 


Teor Ofer 


"he ait in peomoning Maman of 


fete atl lth dopondas ae 


Fico 
{for the Medical 


The heating Ui Puig 


1s contro by Tycos 


VERY owner of an office building, plant, apartment house or hotel can cut down 
his bill for fuel by installing recs Temperature Instruments in his boiler room. 
The Chief Engineer of the Metropolitan Life Insurance Company uses a 
Fipler Recording Pyrometer to record furnace and stack temperatures. It insures 
ihe efficiency by keeping furnace temperatures more even—and if the stack tem- 
ature rises he can detect and stop at once loss from this inefficiency. Other Teo 
Frtruments are used to measure drafts to show whether of not too many boilers are 
being used at night. And still another Tees Instrument is used to maintain 140 
degrees on the hot water heater. Maintaining this even temperature eliminates possi- 
He accidents to tenant fom coo bot water ot “kia” of no hot wate, Z 
By using Jyecs Instruments this Chief Engineer increases the whole efficiency of 
his heating plant-—mand ents dra bit foe bil 
MANUFACTURERS-—Whether you use heat for keeping your plant warm 
or in your manufacturing processes—whether for making armor-plate or baking enamel 
fon cuff buttons, for making cartons or candy, rubber tires or hatching eggs or making 
tools, firearms or rubber goods or any other products that go through heat treatin 
processes, you need in your plant Fees Instruments for Indicating, Recording an 
Controlling Temperatures. Increased efficiency and savings can be made in every line 
of industry by applying Jyeor—the Sixth Sense. 
Wein ws fo ere on say ineremen, oc pe of nnment = wil be 
sent promptly. Or, if our engineers will consult with you on the applica- 
ton Sephari Sle a your poe al 


Taylor Instrument Companies 


Main Ofice and Factory 
N.Y. + 


ROCHESTER, N. USA. 
Senadin Planes fn, BUILDING, TORONTO 
stonT & MASON, Ls Manatcturing Dusrburors in Ureat Been 


ooo ee.eSwDSS—aoms 
E~ SLXTH ~ SENSE » De ~ INDUSTRY 


cos Temperature 


DICATING ~ RECORDING ~ CONTROLLING 


nstruments 


© This seal on a radio, tol or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. Sew page & 


OF 


AND 


‘ithe the arias snd seen of 


‘sc degiee of safety an economy i band sow Ope 


SPECIAL 
ALLOY STEEL 


LASTING 
STRENGTH 


TOUGHNESS 


‘oearceneury of experience i taking cating tools Suara Band Saw iste 


wand thebigh 
jon, pecty “Simonds” when ordetng. 


SIMONDS SAW AND STEEL COMPANY, Fitchburg, Mass. 


The Saw Mathers” 


Branch Stores and Service Shop ia Peiacipal Ciies  Eatablished 1833 


AG Bones 


On Approval—Direct to User 


Le OOKCASE 


Endorsed by Over 100,000 Users 
Mado forand univeraly sed in thefineet bomen sn 
‘Dlflcea roughout thecountey-Bladeineectonset alt= 
{erent size combining ity ecomomy aed teas 
fNeanpearince Rrcocnmplstsnhr nator. wih 
hon‘ Bindiner di ‘elt ewshi 

oes doors, besottallr a 


‘or walnut {willow ise Im genuine, 
‘or walnut, $3150, Over styieg st 
“ik, ‘Shipped direct from 


rs Worehaua’ Ramos Co, ne 


iat 


‘dealers. 
Or writes. 


‘This perfectly balanced 1-pound 
hammer is made of tool steel. It 
has chisel-edged claws, without al- 
teringtheclaw feature. Ithastwo 
‘small claws right and left to reach 
close comers next to wall. The 
head is correctly balanced making 
it posible to remove 10's at one 
pull. Write for fully illustrated 
folder. 


Chisel-Edge Claw Hammer Co. 
HLA. Ayrad, Hoboken, Noy Dept. E 


CHISEL - EDGE- 
CLAW HAMMER 
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At all Tead- 
ing hardware 


Toy Whistle Made from 
Spool and Clothespin 
By F. Cuarxe Hucnes 
‘RIM the flange from one end of a 


shown, and you 

toy whistle. 
‘Notch the spool about. 34 

end, barely cutting through 


from the 
fo the hole 
in the spool. A dowel or a short piece of 


susimy 
aAreNeD 


comer 


soa "bail? 
Coren hay ) 
[ ui J 


Simple anit isto make, thin gaily paloted 
toy "whale ts am attractive tle atile 


1 lead pencil will serve to plug the open 
end of the spool, ‘The plug must. be 
‘lightly fattened and the flat part placed 
to face the notch. Find by trial the 
position in which the plug allows the 
maximum sound to be produced; then 
glue it in place 3 
When the whistle has been pal 
bright, glossy colors, a silk eord m 
tied to the han 


How to Extend the Height 
of a Small Stepladder 


have ready the necessary extension pieces. 
‘Those shown are used to extend an St, 
ladder to 10 ft.. but the same general 
plan can be fol- Lapoen 
lowed for ladders Bours, 
of other sizes. The — \\, 
cot of a large 
stepladder 
is saved, there i 
storage space, and 
it is easier to carry 
the ladder on the 
ing board of 


made in 
of two. piec 


piece 36 by 334 
14 in., and one piece 34 by 3% by 26 
‘The extension strips for the back legs of 
the ladder are 74 by 176 in. by 5 ft. 6 in. 
Four 34-in. and four 34-in. machine bolts 
214 in, long, with two washers each, are 


needed.—I.. F. Mclwrrne. 


-— VERA SSE RANE 


AFTER SHAVING 
3 


HERE IS A GOOD BET 


Have you ever tried Listerine after shav- and delightful sense of coolness such as you 


ing? You will like it. have never known before. 

We are so certain of this that we are And as it cools, Listerine also heals— 
willing to risk the cost of this page to tell takes the smart and burn out of tiny 
you about it. wounds left by the razor and lessens the 


After your next shave, just douse Listerine danger of infection. Go ahead and try Lis- 
on full strength and note results. Immed- terine this way. We dare you. 
iately, your skin will tingle with 
new life and vigor. Then, over 
your face will steal a lingering 


LIST 


—the safe antiseptic 


© THis seat on « radio, tool r oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6 


Lambert Pharmacal Company, 
‘St. Louis, Mo., U. S. A. 


SORE SE ONE 


j 
Home Workshop 
Chemistry 
Simple Formulas that 
Will Sace Time 
and Money 


CETIC acid is one of the weaker | 

ids. Commercial acetic 

‘usually contains about 
y percent of the acid in water, is 
ent for the majority of requirements 
Thome workshop. Vinegar, which 
iains from two to four percent of this 
|, may also be used where a highly 


Radio Sets isn sss 


|, known as glacial 

ent to use, as 
| it may he diluted to any degree 

DW! —the new 1928 Westgale | water. Itisa crystalline substan 


| 
r 
| 


fr You to try. And we stand ready to put any ove of our 24 new | melts at 02 salthou 
YOUNG AE, Att essa et Soutien in to roer beorcscar | Redd ak aritety tooey munerstareas It 
a ds. | is soluble in wat and ether, and 
dimolves cat congulated 
ctl youn albumin, ns of phos 


is, ‘The acid, which has m penctrati 

not be brought in contact 
for any length of time, as it 
ters. 


“You pol 


RM vinegar or dilute acetic acid 
ill dissolve the tarnish on copper, 
byrass or bronze. ‘This is accomplished 
by rubbing the metals with a rag 
| moistened with the acid. As soon as the 
tarnish has been removed, all traces of the 
sor Tour et acid must be washed off with plenty of 
ME | water. A clean rag is then used to dry the 
ital etait ee ult | surfaces, 
gan pees fae owe PO | "To make the article assun 
rub the cleaned and 


YOUR OWN RADIO FREE (precipitated a 

i ia asit may wet it ie posse to 
egar. Tho 
‘a powder which ¢ 
obtained in almost es with 


Si write que 
Tek eet pote bel 


Rub vigorously wit 
Tittle pressure, until the surface 
and then polish with floor wax, 
‘This varnish should, of co 
only for articles of no particular 
of temporary nature, when the expense 
8 stain and vari 


sary shelves, 


where it does good 
‘The following label jended to be 
pasted on the acetic acid bottle: 


Acetic Acid 
‘CH,COOH 


100 SCALE PLANS OF OLD {Saderlaanii 
‘and MODERN SHIPS | | foes oar! 


of nected (or vn 


Scie virahsta or we 
Be press mete is fa ar cba ys 
ab a 


SEA ARTS GUILD : te wolsticn of eee 
se Barer ave ‘MILWAUKEE, WIS. 


ay fo bl ad tp ote | A Se ee cle peed aes 
4p Beer | Ree eeree: | Uric sured sae 
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Restored 
Enchantment 


‘Tiere is no doubt of it— 
radio ls better with Battery Power 
‘And never was radio so worthy of 
perfection of reception that batteries, 
tnd batteries alone, make possible, 
Today more thon ever you peed 
what batteries give—pare DC, Di- 


smoothly, 


auch is the current that operates 
your receiver, you are unconscious 
of its mechanism, for you do not 
hhear it hummin 


buzzing, erackli 
of the program is 


‘as to be equal to the demands of the 
modern receiver. Power your set 
with the Eveready Layerbilt “B” Bat- 
tery No. 486. This is the battery 
whore unique, exelusive construction 
makes it last longer than any other 
Eveready, Coulld more be said? In 
most homes a set of Layerbilts lasts 
an entire season. ‘This is the battery 
that brings you Battery Power with 

its advantages, conferring benefits 
and enjoyments that are really tre- 


mendous when compared with the 
small cost and effort involved in re- 
placements at lor 

best in radio, ws 
Layerbilt. 


Radio is better with Battery Power 


At a turn of the dial a radio program comes to you. It is clear. 
It is true. It is natural. You thank the powers of nature that have 
‘once more brought quiet to the distant reaches of the radio-swept 
air. You are grateful to the broadcasters whose programs were 
never s0 enjoyable, so enchanting. You call down blessings upon 
the authority that has allotted to each station its proper place. And, 
if you are radio-wise, you will be thankful that you bought a new 
set of “B” batteries to make the most out of radio's newest and 
most glorious season. 


NATIONAL CARBON CO., INc. [Taj] New York—San Francisco 


Unie of Unton Carbide and Carton Corporation 


‘Tuesday night is Eveready Hour Night—9 P. M., Eastern Standard Time 


WER Bufalo WGN—Chicese —- WRC—Washington 
WCAE—Pittsturgh WOC—Davenport  WGY—Schenectady 
FSU—Cincinnatd eg | Minneaplla, WHAS— Lone 
WDAF—Kenser City WTAM—Clocoland St.Paul 


WEI—Philedelphia 


Pacifie Coast Stations—9 P. M., Pacific Standard Time 
KPO—KCO—Sen Frenciveo 
KFOA—KOMO—Secttle 
Have you heard the meie Victor record by the Eveready Hour Group orchestra and 
‘Mngers—in Middicton's Down South Overture and Dvo¥ak's Goin’ Home? 


© This seal on a radio, tol or cil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


‘the Chipshape 
Shipsha 


Questions Our Readers 
‘Ask about Finishing 
Woodwork 


AT the fin- 
ing of wood 
work and furniture 
isa matter of the 
keenest interest to 

many 
Pororan Screxce 
Mowtuny, is made 
lear by the num- 
ber of letters 
received in regard 
to. painting, probe 
‘Among the ques- 
tions recently 
‘up, the  Refaishing furniture 


It solves the problem of damaged 
woodworkandisinvaluable around 
the house. It sticks everlastingly 
to metal, wood, stone, plaster or 
fabric; takes paint, stain, varnish 
for lacquer: is workable with 
fools, but will not chip or splinter. 


"Dyke's Automobile 


Eneycl 


a. 
FoPHIOA. Wied Vea tVbt ae 


At Your 
Hardware 
Store 


How can I remove the paint from the wood- 
‘work in a room? Tico years ago tivo coats 


“Seer Ste!" Mack Sew Bladen of paint were put on the woodwork, which 
* LFprerieuty cage ben vorniched, The 
Cut Twice vet kas cracked so badly. [wish to have it 


‘removed before refinishing. 


S— FTN YW 
ANS -SNILLY. 


as Fast 


Last Six Times as Long 
YOUR Hardware 


MATTER how many coats of 
nt of varnish have been applied, 
they can be removed clear to the 
ih @ paint and varnish remover. 
Dealer can show you the peaks aie ore 
wonderful NEW Atkins [| yeating than 

Silver Steel” Hack [| surface. It is allowed to stand for a few Sas 
Saw Blades that revo [f- | gninutes, when the old coatings will have | timp American Morosc $780 Fowl 
lutionize metal curting become so soft that they may be readi Poputar Science MONTHLY 
Made of perfected steel [| scraped off with a putty knife. Moldings, New York 
that cuts twice as fase fp | corners and other places that are hard to 

get_at may be cleaned with a small 

Vegetable brush 

‘After the old coatings have been 
stripped off, itis exential to clean up the 

face by washing with a generous quan~ 
‘of gasoline, beuzine or denatured 


ar 


and six times as long as 
any ordinary blad 


You save time, mo 
and labor on every 
blade 


The display ilfstrared above alcohol." If every trace of the paint 
hows Atkins “Silver Steel remover is not removed. it will interfere 
Hack Save Blades t with the drying of subsequent coats and 
hand metal eutiog cause serious trouble. 
Farsi In refinishing an old china closet to which 
eats ‘ome neve rcood has been added, how shall I 
(go about it 20 that the new wood will not 
E. C. Atkins & Co. Took lighter than the old? 


Exablishe 1857 


TT Sine problem that often comes up, 
when built-in features are added or 
interior woodwork and floors are repaired. 
‘The first step is to sandpaper the new 
acta ‘rood to extreme smoothnecs and dust the 
CSS uae! ns pyr 111) [Read the Money Making Opportunities 

ev te Naot ast os aces 
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‘Now Ready 


Five New 
For 1928 Models 
Over Forty Important 


Improvements 


NDIAN owners are masters—of 
the open road, for Indian power 
and stamina bow to none—mas- 
ters of secluded beauty spots, for 
an Indian will carry you any- 


ICK the one that's built for you 
from the world’s most complete 
cycle line. It is transforming 
motorcycle History. 


where—masters of long hours of 
delightful health building recrea- 
tion, for an Indian makesthe beach, 
the ball game, the camping ground, 
golf, or your best girl right around 
the corner, for its lucky owner. 


Indian Motocycle Co. 
Dept. P-201, Springfield, Mass. 
Send me your new Catalog. 


[ For demonstration call on the nearest 


Indian dealer. Generous pay-as-you- I = 
ride plan. Write for Catalog. 


Name, 


G. di M, de Le re} | Address, 
Springfleld Mass. 


© Tris sent on a dio, tool or wil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pane & 


ut 


sold olde 
bake 


Antetitis 
wears 


‘Siecting aoara. 


Two Remarkable 
' Radio Resistors 


Bradleyunit-A isan outstanding 
success! It is a fixed resistor for 
radio circuits of all kinds, and has 
a capacity of 2 watts. It is 

and can be soldered easily, with- 
out affecting the rating of the unit. 
Bradleyohm-E is widely used by 
manufacturers of B-Eliminators for 
plate voltage control. Its remark- 
ably wide, noiseless range, accom- 
plished with two columns of 
graphite discs, accounts for its 
tremendous popularity. 

Use Allen-Bradley resistors in 
your own hook-ups for superlative 
results. Follow the example of 
prominent radio manufacturers. 
They know! 


witha 


Braileyohm-E is available in several ran 
and ratings Soll in dnc checked 
tartons. Aik your dealer for Bradleyohon E 


Co. 


"ELECTRIC CONTROLLING APPARATUS 
299 Greenfeld Are @ Mwackee, Wie 


ee ee 
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(Contin fom page 112) 


Bring up the new wood to the same 
tone as the previously finished part by 
applying acoat of stain that approximates 
asclosely as possible the color of the previ- 
ous finish. If a very light finish, it may be 
necessary to thin a standard stain greatly 
and to wipe on just a touch with a cloth 
rather than to apply a brush coat. Oil 
stains are the easiest for the amatcur to 
use for this work. 

If the wood is open grained, it must be 
filled as previously explained. 

Next, go over the entire surface, new 
‘old wood, with a coat of var- 
h-stain of the color desired for the new 
finish. 

‘A finishing coat of clear gloss varnish 
then should be applied. If desired, a 
semidull finish may be produced by rub- 
hing this coat wi me and oil 


T have a chest of dravers that is now stained 
golden oak, and I would like to change the 
color to walnut, 


NY piece of stained furniture may be 
easily refinished in walnut or the 
brown mahoganies now so popular. First 
Pisied. While paint ead varnish remover 
|. While paint and varnish remover 
Will not entirely remove some stain that 
has penetrated deeply into the wood, this 
residue will have no material effect. 


yembered that the effect 
in varies with differ- 


ipulating the st 
hheavy or light coat 


ever thinner the manufacturer. recom- 
imends, or by wiping off some of the stain 
with a cloth immediately after it has been 
applied. A small surface on the hack or 
tunderside should be stained first to test 

the effect. 
‘After the stain has dried overnight, 
‘open grained woods, such as oak, walnut, 
it, must receive a 


Te is reduced 
with bengine or turpea 

tency of thick cream and applied with 
‘brush. As soon as it commences to set, 
which is indicated by a flatting out in 
color. it is wiped off clean with a cloth 
‘across the grain. 

Next, apply a coat of thin orange shel- 
lac to seal in the stain so it will not bleed 
through the finishing coats of varnish. 
When dry (in not less than two hours) 
sandpaper lightly and dust clean. ‘Then 
apply coat of high grade gloss finishing 

If the popular semidull finish is desired, 
it may be produced by applying another 
coat of gloss varnish and rubbing with 
fine pumice stone (Continued on page 116) 


The Shipshape Home 


1 
I 
I 
| 
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OQ .« ( 
Make Things at Home 
with Speed Way Shop! 


FAYE fan and make money! ‘Try it 
for ten days right in your own 
home. See how practical this wood and 
metal working outfit is. For mechanics, 
repair men, handy men. 


Yours for 10 Days Free 


Eight Motor Driven Tools 
saat Namen 


a eed 


= Sales and Service n All Principal Citieh = 


Electro Magnetic Tool Co. 
1990 8. Sted Ave, Cleroy Il (Adjining Ching) 


SERA Great sehen tee hep 


"al iterestrd nua tot das wit) 
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us 


They Grinned When the Waiter 
Spoke to Me in French 


—but their laughter changed to amazement at my reply 


WE: ha dropped into Pierrot’ for din 
ner—Pierrot's, that quaint French 
rant where the waiters speak nothing 

jack Lejeune, who boasted a 

rach, volunteered to act 


pata 
Jacke grand 
Tl “parley® with the waiter.” 
ng, French phrases and much 

ds, Jack translated our 
nally Jack turned 


fou want to eal 
iy, after we were 


i 


motioning ol 
orders tothe waiter, 


Jack's face fell. He knew that my order 


rench. 


would be difficult to translate into 
ade a brave effort. 


However, he 
*yambon 
Jacke 
eta i bt the 
‘waiter couldnt get what he was driving a. 
jlo have, od 


can't speak French, can he? 1 

heart a girl whisper to Tack, 

: x ever spoke a word of French 
answer, "fut watch 


iny. He'll probably 
mitation of a hen laying un egg 


A Tense Moment 
‘The waiter addressed me.“ Monsie 
fait son choix?” he asked 
Tiere was 4 pause. All eyes were on 
me. Thesitated—prolonged the suspense as 
Jong as possible, "Then in perfect French 
U said to'the waiter: “Oui, Donnez moi du 
non aux voeuts. browiés—jambon de 
‘effect on my friends 
fous. The laughter stopped. 


rare 


sii st easement 
ie eae roe ae 
Se cee! copied eres caer 
Septem Fresh ae ees 
ston emg omen ata 
Stem ear atte 
Sie cere te eae Sle ee 
pf pel a 
aed fg cece Seni 
Ped tae eee ae ain or 
ee ee ees Sanaa 
ome 
“Well, folks,” I replied, “it may sound 
ote OR Laie theme sore 
seen ae ee Looe Bae 
Steet ea ste 
“Quit your iding!" laugt jack. 
«ye acco ne ade 
CR ig hooey 
Pooh gsr cares, ites 
a ae 
Pe a 
ee 


How I Learned French 
Without a Teacher 


Did you ever bear of the Howe of Hugot™ 1 
mie 


That's that {amour Langasce 


Teva go 
Hoa ‘of itugs eatie tm 


replied quizacaly 


My Friends Looked Startled. 


method Tesaing Pench ver devine 


See eee re 
Rees 
etl 


beet She 
tomes And'T dart sy ck hosts few les 


Try It 5 Days FREE 


Thi tory Ie ou, to 
Reamch Rome ey, way, 
FPhoonaeds learn re, ine 


Sioa Pent ia ating 


ig Hr eer cere Whalt 


Re i) 


wonderful thing bout the simplied ago 


eed SR ei ye eur one 
Tre mcs at ait trae eased 
Speak ths ae saree ecily and well To be a 

resk Treeklsdecdedy 2"cultral attlnmanty 

ind Strecogniaed sur nated 

“em 2 a to 

i for journal 

fee ehamlnation ett you ave” the 


rand wig 
rent and thereatter 82 x mous 
fou ge thcyadge, Samply rare th sourye within 
root dance Saesae 

‘etary ela i 


ihe ada 
CCE, Dept Panto Garden CO, 


ae ® 


Doubleday Page & Co., Dept. F-9810, 
American Representatives of Hugo's 


Language Institute of London, 
Garden City, New Yori 


Patt "ES oth Rerealeer dad 


Sistas been pal 


Naw. 
Adres. 
ey. State 


Occupation 
1% dincount for wash with ander 
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Are you 
still living in the 
coal age 


or is yours a modern 
home? 


VEN the most progressive peo- 

ple are a litde backward about 
some things, You probably know 
families yourself who have electric 
refrigerators, vacuum cleaners, gas 
ranges, all the latest improvements 
except the one that for Simon-pure 
‘comfort and convenience is worth 
more than all the others combined — 
automatic oil heat. 


Unuil you've tried it yourself, you'll 
hhave no conception of what solid 
comfort and convenience—what un- 
alloyed pleasure there is for all the 
family in automatic oil heat. And 
until you've seen the new silent 
Nokol in action, you'll never know 
cil heat at its best. Nokol operates 
on a diferent principle from all 
other oil burners—a principle that 
insures perfect combustion always— 
cleanliness, unvarying temperatures, 
total freedom from smoke, soot, odor 
and oily film. And an operating 
‘cost that compares most favorably 
with coal. 


Learn about Comfort from Nokol 


‘Whether you are ready for it now 
or not, sooner or later you will join 
the progressive throng who regard 
‘il heat asa modern necessity; sooner 
or later you'll put your home on 
the right side of “The Dividing 
Line.” Mail the coupon today for 
instructive booklet and details of our 
new budget plan. é 


New Silent 
Nékel 


AUTOMATIC OIL HEATING FOR HOMES 


FREE—-NEW BOOK 


AMERICAN NOKOL COMPANY 

‘G82 Shubert Ave, Chess 

Presse send ge your new book on OIL HEAT 
HOMES" 
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The Shipshape Home 


(Continued from page 118) 


and oil or pumice stone and water, or 


dull finish. 
llows: Place 
small amount of powdered pumice stone 
ina saucer or other shallow receptacle. A 
piece of rubbing felt or a cloth folded into 
2 pad, is dipped first into the oil (or 
water), then into the pumice, and rubbed 
Tightly several times over the surface, Be 
‘especially careful in doing this not to 
ut through the edges. 

‘When the surface has been rubbed 
uniformly, it should be cleaned up thor- 
oughly with lean clothe 


to it, a good, qui 
sh may be produced by sandpapering 
the old coating thoroughly, dusting clean, 
‘and applying a coat of varnish-stain. of 
the desired color, followed by a finishing 
coat of gloss or flat varnish, as you may 
prefer. 


Would you please tell me how to praduce a 
‘gray stain effect on oak? 


perimenting is generally 
‘order to obtain just the 


paren 

paint store, to which a little dry white 

cad and a touch of lamphlack can be 
jor, the to 


white and black. gives «pleasing o 


If 
desired, try going over the filled wood 
with one of the gray stains on the market, 
wiping it off with a cloth if too intense in 
tone. 

Another method sometimes employed 
is to use gray brushing lacquer reduced 
fifty perceat or more with lacquer thinner, 
Thi ied directly to the wood and 
immediately wiped off with a cloth. 
In applying this brushing lacquer speed 
isnecessary because of the raj 
which the lacquer dries. 

After obtaining the gray color, the sur 
face should be Gnished in the standard 
| way. That is, a coat of shellac is em- 

1 to seal in the stain, if stain is 
ied. followed by one, two or three coats 
of gloss varnish. 

Rub the last coat, if desired, ot apply 
instead a coat of flat varnish. 


rata. 
st pee 


‘THE REAL ESTATE 
EDUCATOR 
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Plug In-and Tune In 


Three Year Coareates 
direct from our factory ai 
Feck bottom prices—cost! ess than 


No Batteries, Chargers or Eliminators 
No Acids; No Liquids—Piug In—Press Button—"Tune tn! 


7 Tubes—Single Dial Set 
100% Electric Radio B&aury— srriciency 
The Poggi me All Electric Radio is 


ep, igh, Has electrically Ii 
Sal So that you can log stat 
Only one dial to tune fe all 
the Metredyae All eat toes nuit ete 
Electric, no matter what price you paid. very selective. 


eee aseey Sets 


B 
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8 


=F, 
New Model 
PocketGen 


The New Model 
Pocket Ben is an ace 
among watches! 


He’s steady, reliable 
and unusually good- 
looking. That’s why 
he’s so popular. 

Sold everywhere for 
$1.50. With luminous 
night-and-day dial $2.25. 

WESTERN CLOCK COMPANY 
La Salle, Illinois 
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Wuex the var- 
nished or shel- 
lacked top of 
her piece of furiture Decrees spotted 
other piece of furniture becomes spott 
San eteoon He saneha chon ent be re 
moved by applying.alittlealcohol followed 
immediately by linseed oil. The surface 
should be polished lightly with a cloth 
‘until the alcobol has evaporat. 

‘One method said to be effective for re- 
moving the marks of hot dishes on table 
tops is to rub the surface vigorously with 
‘a small pad of cloth covered with butter. 
Rubbing the white spots with a wet clot 
upon which cigar or cigarette ashes have 
heen sprinkled, is another method some- 
times recommended.—S. M 


‘To mewove rust 
jckel- 


spots from 
plated. su 


Removing Rust 
from ‘Nickel 


apply, pet 
(vaseline) and after several days 


wipe 
with a cloth dipped in ammonia. In case 


the spots are 
few drops of 


‘ticularly stubborn, add a 

hydrochloric acid to the am- 

be sure to dry the metal 

1en rinse it with water and pol- 
HL 


How to Sandpaper Moldings 
E of the most tedious jobs when 


ORse mse 
Osetia 


dles 34 by 1 by 6 i 
larger hollows it is 
block from one 
piece of wood. 
hoth cases the 
working edge is 
curved slightly 
from end to end. 
Practically all the 
sandpaper surface 
be used with 
these holders ex- 
cept the short 
piece between the 
‘and the bo 
it. 


“Two blo with the 
paper partly cut of 


Enameling Cement Walls 


dation a fine, 
done if the ce 


use. Apply one coat of enamel under- 
coater, a second coat of enamel and under- 
coater mixed half and half, and finally a 


coat of gloss enamel. 


Saimin oe 


snare 


e 
3 
i 


EE TO BOYS 
“THE SHOOTER’S ART” Send 


‘Ta ot tld aim ad ban en el 
Starke Late 


Fi 


“ais; Now! 
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REE 10 DAYS TRIAL 


IMPROVED l Y 
PENCIL POINTED PEN” 


«dhe Perfect Writing Instrument 
GREATEST VALUE EVER hte 


$1000 REWARD 


fi 


4 


Tnkograph 
Dine Les 


You who already possess a standard fountain pen 


Fe ae LE | wit Bad ekg nce he 


any fountain pen at any price 


Combines the Best Features ar stra = 
ts Poca 


"atent Es amd 
| egneh ew ofa at tnor Pyyons PS ft 
Sth" me on ter 


Cannot Leak 


Makes 3 to 4 Carbon 
Copies 


uty 


py 


You Who Are Dissatisfied With| 
Your Fountain Pen 


ag 


Stationery Stores, Drug Stores, 
Department Stores, etc., send for 
our catalog and’ trade prices. 


‘DEALERS © 


"SEN D =e Coupon Property| Filled Out % ir 


procure cae oft 


‘Shae’ di ig 
Pee ge el kieg ae + Inc. 198.59 Centre St., New York, N.Y. 
AGENTS [PEE TEE coer wrt rye nen ot er 
Sell Inkographs, make bigger oye 


ema eS 
I will be sent postage 

protterstre alee, without iatete jf capatietis Rese ean we 

Biase’ Quicker commiaaicns, poy: 4 

iar piste no competion Sond a 

for ah Inkograph or write for spe- f suroh nile. sons Sadia ts 

for an Inkograph of wr [SECM See 


ay 
© This seal on a radio, tool or oil burner advertisement» eniSes the approval of the INSTITUTE. 


for stopping leaks in 
steam, water oF gas 
pipes, mending 
cracks, or leaks in 
furnaces and boilers, 
radiators, tanks, sinks, pots and pails, 
making loose handles tight, tightening 
loose screws, hooks, locks, door knobs, 
ete., stopping leaks in automobile en- 
gine water jackets, in radiator, hose 
connections, gas tank and gas, oil and 
exhaust lines, making a fume-proof 
joint between exhaust pipe and tonneau 
heater, keeping grease cups, hub caps 
and nuts from loosening and falling 
off, etc. Hardens like iron and stays 
everlastingly tight 


To make wet cellars dry 
use SmooTH-On No. 7 


the one practical waterproofing that you can 
‘apply youre, eal, from the inside, to wet 
Or dey surface and with every” assurance of 
thorough watertightnesy even in the wettest, 
setom iective in we ber isa cracks 
And porpous spots and also excelent for patch 
ing and waterprooting any concrete, brick Or 


Mone’ surface "to beep 
po ‘ hs of Smooth 
Tanans' [On No.7 are require for 
H) cach 100 ‘square feet of 
furface covered, and. 0 
eperience Ie necesay 
o fet perfect, rel 
eee write tous for and wae the 
‘scanton Sinooth-On Repair Book 
Freel you etum the eo 
Write for pon 
FREE BOOK 


Ga Smosth-Ow No. 1 


7 in Sb 
iin or 23, 30 of LODMD. beg 


ty handicare store, orf 
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Bed Rail Joints Used 
in Making Tables 
HEERE #2 ner idea for making knock- 

down tables for churches or halls 
where a room is to be used as a banquet 
ing room at one time and as an 
assembly hall at another. Thirty such 
tables were made recently for a city 


‘A heavily built dining table, which can be 
‘Carcted own and stored tn a email apace 


church from plans originated by the mem- 
bers in charge. 

Each consists primarily of a top 3 
12 ft. end pieces 134 in. thick, 2 ft. 
wide, and 2 ft. 4 in. high, and a cross 
picee 2by Gin. by 9t. Batiens are placed 
under the top to form grooves or sockets 
to receive the end pieces. | 

‘The crosspicce and end pieces are 


the side rails of wooden beds. These 
can be obtained at well-stocked hard- 
ware stores. To prevent the table top | 


‘support is bolted 
—Esruen BE, Reeks, 


from sagging, 
to the crospiee 


Building a Circular Tower 


ILE building a circular sto 
tower for a water tank, used the 

nethod illustrated to’ get the masonry 

round and plumb. A wooden templat 

de of boards in T-form and p 

'.1-in. pipe set in the center of the 

er. ‘The upper 

‘of the pipe 


around, gave an 
accurate guide for 
laying the stones. 


A swinging quide for 
found masonry 


Novel Test for Electric Cord 
N ELECTRIC extension cord is 


sometimes thrown away because of 
the difficulty of locating a break in the 
wires that is concealed by the insulatis 
A break of this sort can be found by con- 
necting the wires at one end of the cord 
to the high tension terminals of a Ford 
spark coil. The other ends of the cord 
are short-circuited. When the battery 
terminals of the coil are connected to 
three or four dry cells arranged in series, 
hot spark will jump across the break 
in the wire and its location can be de- 
tected —W. S. Foas, 


Never before 
in all watch history 
two watches 
as popular as these 
INGERSOLLS 


Yankee $1.50; Yankee Radiolite $2.25; 
Wrist $3.50; Wrist Radiolite $4.00 


Oh, Listen to That College Band! 
ERE shyeomel Bu here capt L 
digrlayeine ot 


edt gue o 
sti torr 


Construction of Small Alternating 
Current Motors 


By PROF. A. E. WATSON 
Brown University 


‘puting neal alternat 
foveral'aars. The designe il bef 
Tartnng’ ith tne f the tere 


tater kad ‘thoy canbe Worked 
Simateur for making uefa istrarent. 


Fully Ilustrated Price, $1.50 


POPULAR SCIENCE MONTHLY 
250 Fourth Ave. New York City 
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BIGGEST DISCOUNTS to 
AGENTS and DEALERS 


DOWERFUL seven-tube r 
pending a cent 


USE THIS COUPON Topar! | 


teh ay Ee ‘tae shoes ie 
£8 corsa 9c tate 
with most tabie secs in price. 


Se RandolphRadioCorporation | 
711 W. Lake St. Dept. 115; Chicago, Ill. 
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“ACE HIGH” WITH THE YOUNGER CROWD! 


RDINARILY, this modern 
generation scorns precedent. 
History is nevertheless re- 
peating—in a way which we 
find interesting and gratify- 
ing. Something about Fatima 


—its greater delicacy, its 


more skillful blending of 
flavors—has made it, as in 
other days, an outstanding 
favorite with the younger set. 


QUALITY that makes friends everywhere! 


A 2c STAMP sxu'teney Naiiny Opposte 


pages 150 to 182. 
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A Center Punch for Young 
Machinists to Make 


"THE semi-automatic center punch il 
lustrated below has proved to be an 
interesting and instructive project. for 
pupils im high schools and vocational, 
school machine shops to make, 
‘The body of the punch is of tool steel, 

t and head of soft steel. ‘The 
tools required are hack saw, hammer, 


Beginner in machine-shop work can practice 


4. Rough turn 
off the end. 6. 

Sai, oe Sin in nth 2. 
Gut off ends to proper lengths. Chick in 
lathe pebeee , Marden. 10, 
Polish. 1 Temper to medium straw color on 


PiPor weight 1. Chuck inengine lathe a piece 


of lin. stock, &. Pace off end. 3. Center end. 4 
‘Torn jf ia. diameter. 5. Kur 6, Dri 
hole 145 in. deep (om centers). 7. Countersink, 


8 Cat off to length on lathe. 
For head—1. Chuck nengine lathe a piece of 
S4-in. stock. 2 Face off env, 3. Center end. 4, 


‘Tum jin, diameter,” Round over $6 in. 
ameter. 9. Cut off to length on Tathe.” 10 
‘Amemble parts together. I. Rivet head and 
tedy togetier. THs File top of bead smooth 


"Ts bone of a series of projects w! 
the writer has found particularly useful 
in school work. Others will be 
from month to month.—H. B, Kram. 


Gages for Milling Cutters 


HEN high- ¢ 
powered, 
nilling 


ecause of guess- 
work in checking 
mall gages for 
this purpose can be 
made as shown by 
laying out the angle—in this case 5 per- 
cent clearance on a 10 percent undercut 
smill—and filing them.—H. J. C. 


Clearance ents foe 
milling cute 
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Lindbergh’s Own Story 
i] W 


Written by 
Charles A. Lindbergh 


How to Get This Great Book 


Col. Charles A. Lindbergh has written the most thrilling 
book published in years, telling the story of his 

aviator, and describing in detail his momentous flight fron 
New York to Paris, 


VERY American family will want to own a copy of “We,"" because it 
comtemorates the greatest feat in the world’s history, and is a souvenir 
of the most astounding enthusiasm ever aroused by a single human being. 


What You Get in “WE” 
“We" would be a wonderful book even if Charlie Lindbergh were 
most famous man in the world today. It tells the dat 
thrills, surprises, conquests of flying, as they have never been told before 
Tis packed with scores of personal anecdotes that give you a vivid p 
of an aviator’s actual experiences and. feelings. It is all told in a 
that makes delightful reading, 
fed story of the great fight to Paris; read ofthe stupendous 

ow York and 


manly sty! 

Read the d 

ovations given him in Paris, London, Brussels, Washington, 
. Loitise 

the 


any illustrations are twenty-six ull page photographic repro~ 
bergh himself:—as a boy with his father, with his famous 
‘York,—everywhere; speak- 

t people, facing 

death in « parachute 


plane, in the plane, in Paris, in Lond 
Ing, being kissed by Bleriot, shaking h 
millions of people with more fear than hee 


drop. 
Our Special Offer 


Wo offer to send to readers of Porutan Screxce Mowriny, the specially 
bound Soove th gold leaf top, pebbled buckram cover. T 
ot. copy of th mn of this special edition of “We,” you should 
send the coupe it delay. We will prepay the postage (the book weighs 
‘over one pound and a quarter). You need send no money, and ean pay the 
pee of the book, 8.00, to the postman, upon delivery (the money order 
foe adds only 7¢), oF you ean send us 83.00 with the coupon. But send your 


order now, while’ we still have copies. 
Send No Money 
eS 


POPULAR SCIENCE MONTHLY 

250 FOURTH AVENUE, New York, N.Y. 

Gentlemen:—Send me a copy of the handsomely bound Sovvexin Eorrios of 
‘WE.”" T will pay the postinan $3.00 (plus the money order fee of Te) on de- 
livery. It is understood that if I am not satisfied with “WE” in every ro 
spect you will refund my mons 


Name... .-e2ceees seetesseorereiee 
Address rz c z Rateses 


1 you prefer wy pay cash wnat $3.00 with 
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When’s a Right Angle Right? 


(Continued fovm page 82) 


Tightly in place. 
Clearance holes 
are drilled for 1 

me ere tae 
bin the blades to 
the skeleton. 
‘Theseholes should 
belarge enough to // 
permit the inser. 
Bon of a socket \. 
‘wrench from below 
when setting. the 
Tnstrument. Stop pins 
Gare a convener 
Wok Rng atne “rei | f0F_ guiding, the mi- 
saat tegen tect | for eubting the me 


emai oN | ting the blade. Fine 


ANEW tool |": =: 
convenience for set- 
for the handy man | "iii. 


‘The ‘skeleton, as has 
Ibeen said, is merely a well 
ied piece of machine 
steel which serves to hold 
Hlades Band C, Blade B 
is doweled to the skeleton 
as well as being held 
two cap screws, while 
Ship Model Makers blade C is held by the cap 
‘oathon, ving | screws only. The dowels 
tai Sune | should not be fitted too, 
tightly, for they might distort 
hiardened blade. ‘The screw holes in the overhang the skeleton for 
skeleton for blade C should be Me in, except at the ends, 


Imade and detail of 
Soam between blade 


i 
ea 


shape. ‘They are made go that they will 
shout: Ha in, 


hi 


co ' 

ied | {Reteto ‘at the blade is capable of ‘The blades shoul be made as nearly 
ee | being adjusted. ‘alike in dimension as possible, and should 
semat | “itc'on the blades that most careful be pececly straight and parle The 


workmanship. should be used. ‘They only really particular work in making the 
Thould be made of tool steel, hardened, instrument is the Inpping of the blade 

Grawn in hot oil at 400 degrees for an edges straight, square and parallel, 
Notches 4, which are to receive the 
season for several steel balls, are made Sj in. square, and 
fare finally lapped. In this way on for convenience in grinding, a %4 in. hole 
PE aawured that they will not change is drilled in the corner of it before the 
notch is cut. In this way 

o 


———,_taance is provided! 
_— for. the grinding wheel 


—> + 2 The notches 1 and ® are 

the Fi opamc hep ‘the 

— two blades make contact. 
is In the case of notch 1, 

‘the surfaces are perfectly 


straight and flat, while 
in notch 2 both surfaces 
fare rounded to an are 


~ having a very large radius 
° roa ae shawn in igs 3 This 
Leech may be done with an oil 
° stone. 
Chas. F. SS. fim his manner a double 
line contact is obtaine 
BINGLER SONS, Inc., ‘S= VRITPF - (421 D-d) etween the two blades. 
Dear Sr: ‘This construction permits 
weber eta iy cnn a Sr the ends of the blades to 
FS rd bbe moved slightly (all that 
Method of setting the instr will be necessary in ad- 
ea eee justing, the instrument) 
[es See / Without measurably _in- 
ica, je Bpured from the formula ¥ (Continued on page 125) 
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Angle Right? 
(coved om se 126 
creasing the distances N and O, About 
ten thousandths is ground off the end 
of the blade B to insure that it will not 
extend beyond blade 
When the blates and the skeleton are 


completed, the cap screws should be 
serewed in tight and their heads ground 
off parallel with the opposite face of the 


blades so that the assembly will lie fat. 

‘A U-shaped spring, marked 9, 
from, in, drill rod 
pered to 
the two blades. A recess is made in the 
‘skeleton for the spring. 

‘The 36-in. balls shown in the notches 
are of the finest quality. It is best to 
preserve the same balls for all tests. 
They ean be held with a bit of hard eup 
grease in the notches when measurements 
‘are being made, 


HE setting of th 

exact right angle 
of measurements with micrometers, and 
the computation of the length of the 
hypotenuse of the triangle shown in Fig. 
4. Referring to this illustration, length S 
is the one used in setting the instrument. 
‘This is determined from the formula 
shown. It is required to know the diam- 


and P, M is the sum of N plus R. R 


in the difference between T and W. Tt 
should be noted that where W is greater 
than T, their difference, as Q, must be 
subtracted {rom N in order to obtain M. 
‘This must be done in the case of the leg 
C, asit is shown in Fig. 4. An attempt 
should be made to have Mas nearly 
equal to P as possible, and ordinarily 


will be slightly greater than W. 
Having computed the distance S from 
the measurements and the formula, 


that remains to be done is to set the two 
blades so. that the distance across, the 
balls equals 8. Guide pins 6 and adjust~ 
ing serew 8 are useful ak this point, 
hen the blades are set, the cap serews 
on blade € should be tightened. 
TE the tool is 
the right, angl 


‘adin, try square 
‘error of less than 

d of the blade. 
t unless. the 


corresponds to 
ten-thousandths at, the 


squares or other articles b 
have provision for adj 
tis better not 


is better to run a magnifying glass 
it, as then it is much easier to esti- 
mate the amount of the error. 

‘A convenient size to make the instru 
ment is to have the distances M and P 
4.95 in., as then the distance § will be 


slightly less than 6 in, and a 6-in. mi- 
crometer can be used. ‘This size enables 
‘squares up to about 6 in. to be checked, 
Se soneme ere sae forthe 
straightness of a longer blade is easily 
established. 


When’s a Right 
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The Live Spring in the 
Handle makes "Yan 


Na. 130A. the 
Return Spiral 


Screw-driv 


Down 
is the same to 


In any position driving (or drawing) screws is 
surprisingly easy and speedy with this world- 
famous Quick-Return Spiral Ratchet Screw- 
driver. 

The live spring in handle keeps blade in screw 
slot, and brings handle back ready for the next 
push—without a second’s loss. Great for work- 
ing one-handed. 

Just push! The Spring and “Yankee” Spiral do the 
work fof you, and save your time. 

Rigt nd Ratchet, Left-hand Ratchet and Rigid. 

of bits: No. 1yo-A, Standard ‘Size, No: 
Heavy Pattern. No. 135, Light Pattern. * Yankee” 


Ratchet Breast and Hand Del Automate Peed Hench 
Drills, Automatic Push Drills, Plain Screw-drivers, 
Ratchet Tap Wrenches, Vises with removable base. 


Dealers Everywhere Sell “Yankee” Tools 


Yankee" onthe tol you by cans the mest in 
ality, eicency and daveb. 
Write for Free “Yankee Tool Book 


This interesting little book is forall lovers of fine 
tools. It tells just what you want to know about 
all the famous “Yankee” Tools for making work 
‘easier and quicker. 


Noxru Baos. Mro Co., Philadelphia, U.S 


“YANKEE” TOOLS 


Make Belter Mechanics 
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VICTOREEN 


Dependable Standardized Super Parts 


Accepted as the Best in Radio 

If you want the ultimate in radio reception— 

if you are one of those who demand range, clar- 
ity, volume and selectivity, then you will appre: 

ciate Victoreen supremacy in the super field! 


Victoreen has gained the confidence of those whose 5 


radio experience is based on scientific kno f 

edge. They accept the new products of Vic~ —_ 

toreen, knowing that a progressive step has been Radio Frequency 

made in Radio—one that has passed the ex} Transformers 

mental stage and arrived at the point of the Ng 170-fa:Soree 

utmost in satisfactory results, ne 
ictoreen 112 Audi aad 
“Transformer Unit The very heart of 


the Soper Circuiet 
‘These nies are tr 
seramcats of peat 
recision, fei 
arched and tune 
{0 with one-third 
of oe per ext and 
climiaating the 
ecemity of tube 


Designed to handle op 
wo go vole of B 
iy chi i 
lapeed 0 
rn Eletric cone speak 
Similar pee, The wane 
former ‘consists of two 
scapes of Audio ampliica 
tos in ove ease and = 
ied. for tae with two 
i power tiles 
Price $22.00 
Sef ps Ba ed Fae Cee 
Marr al of the famous Vicnwn T 
Wave Super Cais, Marer Conor Unie 
Rhett! od Ane Cored Unt 


Vo GEORGE 


Mencnanouseas 0; ‘a0 rooouers 
‘2025 CHESTER AVENUE "CLEVELAND OHIO 


| Sport Bodies for Fords 


‘at FACTORY PRICES! 


BROWNING: DRAKE in 1928 gained an 
tinprecedented popularity that hee never 


Scvdh Bend Je 


sco 8g 


Ss 
Has All These Practical Features 


feck Grd Ss Spe Sper: Pont Ford. Nich Hole 
‘Steud, Famar rnhned Comgound Re Gor ede 40 
Serta Ramm iretadate ting & 
epee tnttnei cp Lakes ord 


Sia ane nek / 


FREE—New Booklet_/ 


BROWNING 
DRAKE 


FIVE teneral kinds of fits are in com- 
‘mon use—the running fit, the push 
fic, the driving fit, the force fit 

shrink it, Stop to think when you are 
making any of these fits and avoid a 
mist. Mr. “I Didn't Think” has no 
business in'a machine shop. 

Excuses and , The 
don’ Get anyone anywhere, especially 

Shop, Don't make excuses, but 
Sentesersts 

Good mechanics never slight small 
details, 

‘The first step on starting a new job is 
to think of the quickest and easiest way 
to do It; second, be sure you're right: 
third, go ahead! 

‘A wrench never should be used for 
hammering. "That may weaken the 
‘wrench and be the cause of an accident 
Inter on when it is used to tighten nuts. 

A good machinist i sport and 
quite wiling to go after hard Jobe. He 
Knows that once he masters.a hard job, 
ordinary tasks will seem quite simple 
and easy. 

In choosing the method of doing any | 
job; take Into. consideration the tools 
available, the accuracy required, 
the number of pieces to be made, 

Mechanics get ahead faster with | 
thelr work by following the line of least 
Fesistance in connection with every job. 
‘This means to do thingy the easiest, 
quickest and most economical way. 


Light Angle Irons Make 
Neat Legs for Benches 
YR benches and shop tables of vary- 
g width and height the writer uses 
with success a standard bench leg made 
of angle iron as shown. Only six 44-in. 
bolts are required for assembling each 
leg. ‘The angles and 
flats are cut 


in. holes. ‘The 
given will be strong 
enough for all but = 
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ori a Lathe 
| By O. S, Marsmans. 


A GOSTEY pies of work sometines 
is seriously damay because 
rw tea "Th rk 

2 the 


the threads that they must be corrected. 


this instance the part to be 
‘was a hardened spindle for a mill- 
ing machine, The threaded partis for the 
rear thrust bearing, the nut for which is 
‘seen at the right on the spindle. ‘The 


“How a tool-post grinder was at up for co. 
‘ecting the Urns on a hardened spindle 


threads had become so distorted that the 
colle ra out O05 ine 
rinding set-up for making the cor 
hon ai\eugine lathes shown clears. 
Aeup whet with a S0aleg, taper ‘was 
used. Tt was carefully dressed with a di 
nd on that face and also on the fron 


plate of the Tat! 
of wheel for this sort of Ww 
about 60 to 


|. The wheel should be 
ng the wheel from 
he arbor of the 
ler to bling at the very 

It is advisable also to set the 


grind 
edge. 


iinet In tho tol post. no tht the com, 
will be set at approximately 80 
making it easy to “pick up” 


Ue th 
the lead 
the dri 


How to Make Anchor Bolts 
for Use in Concrete 
NA job re 
mote from 
any hardware 
store it became 
necessary to place 
some bolts in a 
concrete form. 


dog too earefully. 


we bent and fas. 
tened strap iron 
around each. 


| Grinding Threads 
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It’s in This 
“/Tube, Men 


The supremacy we do 

not ask you to believe 

until you've proved it 
for yourself. 


A 10-SHAVE TEST 
OFFERED FOR THE 
COUPON 


Ask your druggist, and he will 
probably tell_ you Palins 
um is his fastest seller. 


years of experimenting have been 


crowned with success. We believe 
‘we will win you, too. 
But before we ask you to uy 
ube, we wish Palmolive Shaving 
prove its own ease on Your 
Hence we offer a toshave 
test, free. Just use coupon. 


Sixty years of soap study stand 
behind our laboratories, +30 formulas 
were tried before we succceded in this 
unique ercation. eco men had told 
us what they sought—s things a shav- 
ing cream should accomplish. They 
set our goal 

What we have accomplished is in 


Uunvarying qualities that have won. 
men by the millions. If we win. you, 
youll thank us for the test.” If not 
Tetum to what you've bsen using, 
Test These 5 Improvements 
1. Multiplis itself in lather ago times, 
2. Softens the beard in one minute. 
3. Maintains its creamy fullness for 
vo minutes on the face. 


4 Strong bubbles hold the 
‘erect for cutting. 


hairs 


ine after-effects due to palm and 
olive oil content 

Ack for this free test, Shave 10 
times and learn why men adope it 
Words can’t win men to quit: theit 
former shaving cream for this. 

Make this test yourself, Cut out 
the coupon to remind you, 


‘THE PALMOLIVEPEET COMPANY, CHICAGO, ILLINOIS 


“To acd the Gira tah 10 shaving Iasary, we 
have created Patmulie Aker Shaving Tale 

Sui Ger teens Decanters Lesves the des 
‘mocha fresh, nd gives that wei-gamed 
ingle th some we ae nrg Yee Sh te 
five of Shaving Cream. ‘There are new dcags 
Roe fe eve tan Phen it prove chem 


|10 SHAVES FREE 
le cn 
manne 


nd toil (Depa. Bere, 
Se rg Sree sags 


eudenes of Wien sald ad 


dress Palmolive, ive, Wis 
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| Square Ladle for Pouring 
| Molten Babbitt Metal 


| CN MANY cceasions when melted 
‘babbitt or lead is used in the shop, it 

is convenient to be able to pour themetal 
from either side of the ladle or from the 
front. Any mechanic can make a ladle 


WHITTLING’S 
A LOT OF FUN 


Professional carpenters have 
found that Remington Pocket 


Knives stand up best under hard 
Their blades are of fine 
steel, evenly tempered, with last- 


‘The corners of the square ladle serve as 
service, tpous for” pouring "in three ivecoone 
ply by attaching a 
ndle to a square metal box. ‘T 
of the box form ideal pouri 
from all three pos 

Tmelt 


ing, razor-sharp edges. 
Amateur carpenters will do well |} 
to follow the professionals in 
choosing a knife, And whether 

‘or not you consider yourself an 
amateur carpenter, you'll find a 
Jot of fun in carving with a knife | 
that is keen enough to do delicate 
work surely and easily. Reming- 
ton No.R4233 illustrated here, is 
one of many useful patterns that 
your hardware dealer will show 
you. 

Buy a Remington knife today 
and learn the fascination of 
whittling with a knife that cuts. 
Write for a circular on Reming- 
ton Carpenter's Knives, 


REMINGTON ARMS CO., INC. 
Enablished 1816 
Dept. 10S, 25 Broadway, New York City | 


that will do this si 


is bent double, flared out at 
d brazed to the box.—A. K. 


Old Tap and Valve Handle 
Used as Chuck Wrench 


F THERE is anything under the sun 

that gets misplaced or lost more easily 
than a siuall chuck wrench, few machinists 
could tell you what i 

Until you can get or make another 
wrench to take the place of one that is 
missing, here is a quick way in which to 
provise an excellent substitute for it: 


Remington, | 
mi 


1a an emergency, a chuck wrench may be 
sade from « dicarded tap and « handle 


Get one of those small taps, thesquare 
| of which fits the socket hole of thechuck. 
Stick the threaded portion of the ta 
through the square of a valve stem wheel, 
lock it with two nuts that fit the tap,one 
on each side of the wheel, and there you 
are. It does the work and is not soreadily 
lost as the smaller angle wrench oF T- 


1027 BA. Co. 


S i 


EIS 


Shy 


AUN 


c<ran 


DS 


\ 


© 
POWERIZER. will ass any set 
the famous POWERIZER tone 
and faithful  reproduction—ob- 
tained by UX2io for the last 

stage—PLUS genuine, comple 
ABCelimination by using UX226's 
and 1 UY227, the new AC tubes. 
POWERIZER gives a tone to any 
set that is equal to that in ex- 
pensive deluxe sets and the fin- 
est electric phonographs. POW- 
ERIZER strikingly improves the 
tone quality and when needed, 


gives ample volume for dancing, 
concerts, etc. 


itlusee 


fo ateties,Tiguids or paste. Mae 
Complete in’ a compact, beautifully 
fri weet 
i and 50 watts only whea set ison. 
Yser 389 Radiotton a retiie ad $10 
as amplifier,” List without tube 
Sjg.cn;wichUXsSeunIUX2 10,073.00 
(5 UXi26's, 1 UX:27, $15.00.) 
Model PXY—A.K, is for the At 
vraterKent. List” without tube 
Sooo; with UX:8> and UXzi0, 
S740 
“There igs POWERIZER for every 
‘YOUR set. HEAR it TODAY! 
Kote dele wll sadly demonstrat 
POWERIZER in Jour home’ on your 


Write for descriptive 
Literature Today 
Jobbers and Dealers 

Write us TODAY fer feller wvey PS, 

“Real ABC Socks Power with Real 

owe" It contains mach information 


chat will make money for YOU this 


Licensed by Radio Corporation of America 
and Amocinced Companies. 


Radio Receptor Co., Inc. 
106 Seventh Ave, New York Cuty 


CMD MMW 
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Heavy Trammel Points 


for Large Layouts 


WEEN 2 search of the hardware | 
stores fad to locates pai of 
heavy” tra 
make a peir in the 
tion is illustrated. 
‘The points were made to fit a 1 in 
square ‘wooden bar. The frame was 
'a piece of bronze 8 in. thick 
Tong. This wax bent on the 
dotted lines, as in Fig. 1, The bosses 


nts, we decided to 
hop. ‘The construc 


ngs ETE | 
ee Lt wn we | 
Weae mwwean] 782, | omy 
es | eS 
ay of 


| reeterngcm mee TeMost ‘/nportant Zool in Your lat 


e A Carborundum 
Combination Stone 


"Tice «tip from such experienced workmen as the 
carpenters and pattern makers—they know the value 
oleoneyy sharpened tools, 
io tool kit is complete without a Carborundum 
Combination Stone. It quickly puts an edge on any 
tool—an edge that stays keen longer. Made of Carbo- 
rundum, the manufactured abrasive—harder, sharper, 
faster cutting than any other material. It cus the edge 
‘on the tool 
The Carborundum Combination Stone possesses a 
“double duty” feature; one side is coarse grit to start 


shown made fro 
pie 


2 wer 


‘The roller show 
in the place of the p 
peneil was used; its purpo 


were polished and 
JAMIESON, 


How to Protect Reamers from 
Damage in a Tool Crib 


REAMERS should be 
fully and protected fro 


t 
A 
t 


f 
i 
Bt 


Stame’os the edge, the reverse fine grit to perfect the edge. Ever 
‘usage sometimes accorded other tools. In TENESsSE stone uniform in grit and grade. Does not readily fil 
joan lavas Fook SSutietire nor glaze over. Use dry or with oil. Made in several 


each reamer is, 
kept, in a holder 
of the type illus. 
trated. Ttis.asolid 
block of hard wood 
with a hole a little 
anger than the 
reamer and long 
enough to cover 
the cutting edges. 
‘The size is marked 
fon one side with 
large steel stamps 
and the figures are 
afterwards black- 
ened with ink oF 


; 
| 


sizes, 
Cannten ay Haxowane Deauexs Evenyw 


Send for Cataiog P-1 for Complete List wf Cerborundum Products 


‘THE CARBORUNDUM COMPANY, Nisoana Faus,N.Y. 
Canaptax Cansonvxpese Co., Lro., Niacana Fai 


in and another | standard 
serve for larger reamers, 
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Ship Models Built with 
Aid of Our Blueprints 


etober, 1927 


Testing Dies 
for Hardness 


‘HE working hardness of a die may 
ree, checked without the mie of s 
Ines testing machine or any 
other than an ordinary screw press. ‘The 
writer used the method to be deseribed 
on blanking dies which were required to 
punch hard, coldrolled crucible sheets, 
Beceane of he henry donee soon 
the tools, it was necessary to develop a 
definite combination of hardness and 
strength. For this reason it was found 
desirable to supplement the usual file 
tests with something more definite and 

measurable, 

"The method is based upon the well- 
recognized fact that a cutting tool, to 
ive proper service, must be a certain 

iber of times harder than the metal 
For ordinary conditions, this 
io is assumed to be between 
| In the ease of the material 
‘mentioned,s.5:1 was 
found to give the 
best results, 


2 


‘Afr bait has been 
reseed between die 
fd stocky thee 


Presson are teas 
tied and “compared 


‘The test is made by compressing a steel 
ball between the die and samples of the 
material, and comparing the area of the 
indentations thus obtained. ‘Those 
tions of the die which it is intended to 
examine are polished with emery cloth. 
‘The die is placed upon the bolster plate 
of the pres and the see ball stuck on 
wy means of a dau ‘grease. Smal 
sjuares of the material tobe worked — 
etiough to make a thickness of about 3% 
in.—are placed on top of the ball. A 
pressure of between two and three tons 
1s applied through a squared and hard- 
‘punch of some sort. 
With the help of a strong magnifying 
‘and a fine scale, the diameter of the 
impressions is measured. ‘The proportion 
between their areas is the ratio of 
ples between die and sample, 
0 mm. 
that 
ithout 


best to use a 1 
metric scale in the tests, as in 
the ratio can, be obtained. witho 
culation directly from the Brine 

ness table in any toolmakers’ or 
chinists’ handbook. If, » 
find the diameter of the indentation in 
the sample to be $.75 mm. and that in 
the die 2.10 mm., then by’ dividing the 
hardness numerals corresponding to these 
fiqures in the table by each other, we ob- 
tain the ratio we want. ‘The numeral for 
2.10 mm, impression is 857, and that for 
3.75 mum. is 262, (Continual om page 132) 


the 
and a 
it cal- 
hard- 


She just: knows 
they'll be safe. in a. 
Yale-locked closet, 


<A YALE LOCKED cLoser—such an inexpensive, yet sure way of 
protecting personal property! 

We Americans are away so much—motoring or yachting; at the 
theatre or the club; that we simply mast have Yale protection. 


Your silver and jewels, your furs, your cigar, yout valuable papers 
put these behind a Yale Deadlock or Deadlatch and you'll know 
they'll be guarded every moment of your absence. 


Yale features several distinct types of auxiliary locks for home- 
closet use— 


Yale No. RB and No. og:RB Deadiatches 
No. 44RB Astomatic Deadlatch 
Yale No. AF Deadlock 
Yale No. soF Steel Bar Deadlock 
Yale No, 195 Rotary Bole Deadlock 
‘eke one pictured below) 
Each ove of these offers effective modern improvement ovet the 
condinary lock-the safe over the maf 
Ge, oar} toa haar dealer be has the Yale line. He wll 
$e ond bly onset the right luck fr installation on oar Ysle 
Loci Clone" Printed ditions fr appping pcld with eat ack, 


Send fr bole poblibed—"You may 
ieee Seon ta your dot bat 


‘Yale No. 195 Rotary Bolt Deadlock 


\ ‘The Yale & Towne Mfg. Company 
‘Samford, Con.,U-8. A. 
(Canadian Branch at St. Catbarine, Ont 


‘YALE MARKED IS YALE MADE 


© This seal on a radio, tool or oil burner advertinemant signifies the approval af the INSTITUTE OF STANDARDS. See page 6. 


‘Tue most advanced models in 
the history of the motorcycle 
industry, with improvements 
that are being talked about 
from coast to coast. 
Outstanding feature for 1928 
riod ole Brake — 
safety. Other improve- 
ments oo Rhaoute controlled 
motor oiler—air cleaner—pos- 
itive gearshift lock gate. 
Greater stability! Increased 
safety! Longer life! Stream: 
lines that make each model a 
beauty! Five minutes in the 
saddle will convince you that 
this is the mount you have 
been looking for. 
No increase in prices. Solo 
Twins as low as $310 f. 0. b. 
factory. See your local dealer. 
Send coupon for catalog. 


Hartey-Davipson Motor Co. 
DEPARTMENT P.5. MILWAUKEE, WIS. 


HARLEY-DAVIDSON 


‘October, 1927' 


Self-Centering Punch for 
Use with Templates 
HEN a shect iron template is used 
for laying out work, it is common 


practice tp scratch around the hole a 
then find the center with dividers. 


A self-locating center punch that. saves 
this work by automatically  findit 
the center of the holes, is illustrat 
below. ‘The construction and operation 


‘When the collar is preted dows, the punch 
‘sutomatially entery Mae over the hele 


of the tool is made clear in the drawing. 
‘The punch holder is rounded on the 

‘end, and tends to center itself over 
the hole in the tem- 

plate, ‘The collar 
insures that the 
neh holder will be 
ld peep lar- 
ly over the hole. The 
e spring pass- 


1% through collar 
and holder forces 
Ider to enter 
jole when the 


the photographie 
illustra Th 

saw slots 
countersink are merely to gi 
elegrance forthe bending ofthe 
of tool steel, hardened. 


Testing Dies for Hardness 
(Conte rm pane 130) 

© that the ratio is 857 :262=3,27:1, 

It should be clear that while the ratio 


meaningless so far as the Brinell hard- 


as no standard pressure 
ing the test in this form, 
By repeating the test in several places 
near the cutting edyes, a clear picture 
| of the hardness of the die is obtained. 
| As the work a tool has to do is the only 
| reason for the tool, there ean be no more 
Togical procedure than this testing of tool 
against material. 

| “AWhile' the proper hardness ratio. will 
doubt differ somewhat with the kind 
thickness of material used, there is 
‘no question that there is a certain ideal 
| ratio in every case. By taking dies 
which have performed well, and testing 
them each against the type of stock ft 
is ot difficult to es 

| tablish this ratio—HL. 8, 
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Special Lathe Dog 
Hugs Faceplate 
N GRINDING work between centers 


ften difficult to get 
le end of the part be- 


nse the dog is 
strike t 
possible. to. reverse 
is out of the question on shorter 
undesirable even 
the part is long enous! 
from the other end. So 
lly’ winds up with some 


the matter us 
makeshift, like the use of an oversize 
wheel, which becomes doubly dangerous 


ling work sexe tothe faceplate 


hy reason of its excessive surface speed 


© wheel 


cdl the spe 
made 


‘The shortness of the arm is mae pos- 
ble through the use of a driving arrange= 

rom that of the regulac 
i ‘that 


ovided wit 


the range of 
ub of the f 
of differe 


4 
By havin 
of head, the 
‘oF back lose 
faceplate as the conditions of the 
enters may require, without the head of 
the serew ever extending appreciably be- 
youd the thee of thearm 

1g the hole for the dri 
the faceplate, it sh 


be 
ied so that the screw will he near 
the slot in the arm when 
log is centered; this 
he slot for work of 


smaller 
ictere are two serew holes, OF these, 
the front one is, of course, more impor- 
tant, though the other wll prove service- 
able he dog is to he used 
for turning and it is desired to double- 
clamp the work.—H. 8 


Wres the handle of an ax breaks, the 
J left in the eye can be removed by 
ing whole through it and making four 
Fadial cuts outward with « hack saw. 
that it 
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Painting The Clouds 
With A Gun... 


Judging from the latest newspaper re- 
ports, it will not be long be 

guns are entertaining us by 
vividly colored pictures on the sky. 


Inventive minds and p: 
search are producing marvelous things 
in this fast stepping mechanical age. 


The same type of mind and the same 
kind of research are constantly making 
provements in our sharp cutting, dur- 
able files. 


fore huge 
inting 


re 


Here are some of the things NICHOLSON 
Files will accomplish for you—sharpen edged 
tools, fix locks that stick, clean electrical con- 
tacts on your automobile. 


aig 


‘These are only a few—other 
uses are described in our book- 
let “Files and What They Will 
‘Do For You.” Send for a copy. 
It’s free on request. 


~A File for Every Purpose 


NICHOLSON FILE COMPANY 6 
Providence, R. |., U.S.A. 


Maydole 


for men who 
appreciate fine tools 


Pick up a Maydole Hammer 
and you will know instine~ 
tively that it is worthy of a 
place among your finest tools. 


Maydole is just the finest 
hammer that eighty-four years 
of specialized skill and expe 
rience can fashion from press 
forged tool steel and clear, 
second-growth, air-dried hick 
ory—all hammer. 


If you really appreciate fine 
tools, you will be completely 
satisfied only with the genuine 
Maydole Hammer. Ask your 
dealer to show you a Maydole, 
any style or weight. And ask 
us to send you a free copy of 
useful Pocket Handbook 23 
ope 


Waydole 
Hammers 


‘The David Maydole Hammer Co Norwich XY 
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Speedy Tool for Boring 
Large Holes in Wood 


DUST guards on the Journal bores of 
electric car trucks, such as those used 
in New York subways, are made of soft 
‘wood 34 in. thick. of these must 
have a hole from 4 to 6 in. in diameter 
accurately cut to fit the axle. In making 
these in quantities, the boring of the hole 
was the most difficult job until the tool 
shown was developed. 

“There is a shank to fit the drill press 
spindle, which carries at its lower end an 


arm having slots for two cutters. These 
cutters are made of carbon steel, hardened 
‘and tempered, and are adjustable for 
different sizes of holes. One of them is 
set to cut the outer edge of the hole to 
ine while the other removes the material 


backed up with a spr 
tit recedes while the cu 

ring done, and when the hole is made, 
the spring ejects the core from between 
the cutters. A stop pin, placed as 
cated limits the movement of the center. 
—Fuaxx Korunsxt. 


Bit of Thread Indicates Leak 
in Air or Gas Lines 


‘ANY times we should like to know 
with certainty whether a seat, 
t of union is leaking. Perhaps we 
Wwe no soap suds or light available for a 
it may not be safe to have a light 


wat case a bit of thread, held ina 
split in the end of a match or toothpick, 
may be held close to the connection as 
shown, It will vibrate if there is any leak- 
‘age, thus indicating 
accurately the con- 
dition of the joint. 

‘The writer has 


many times, and 
found that it, will 
indicate anything 
any other test will 
under the same cir- 
cumstances.-FRaxk 
W. Bestizr, Jn. 


Using when to 
| test for leaking os 


soe t9 mele away the marplan 
ak, The Wel Reducing felt 
at reducing fue 


|, Gtnemen’ Please snd me ep 
J sion'ol the Wil SeietitieTtedue 
Ss0 your penal 0-Day Trial Ofte 


If you are going to buile 
repair a house, you need the great book 


“Your House” 


complete, authori 
tao and tllow, and ier 

o"avpi’ the coals 
bes fully, "with, many 


Price $3.00, postay 
POPULAR SCIENCE MONTHLY 


wee prepaid 


290 Fourth Avenve 


A 2c STAMP 


—will start you on the road to 
success. See Money Making Op- 


‘New York 


portunities on pages 150 to 182. 
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A Gift Boudoir Cabinet 


(Continued from poge 88) 


"seerion | 
op \ 


Fig. 2. An end section end. partat 
front wctions Compare ‘with’ Fig. 2 


Tiyear feet of reads 


ce for drawer fror 
‘two for drawer sid 


14 by 214 by 
front, 36 by 934 by 2044 
drawer sides (con.), 24 by 936 

Tor drawer buck (con.), 


roves in drawer 

Verify all dimensions. 

ces for drawer runs K, Fig. 3, 34 
“drawer stops Ly 


‘The upper ease is made as an inde- 
pendent unit. ‘The ends may be made 
sol, I the worker dee, to avoid the 
work necessary to make the 
‘The parts needed are as follows: 

One piece for top, 1 by 1034 by 25% 
in,, molded on front and two ends and 
rabbeted 34 by (Continued on page 136) 


‘cover section at sight} 


‘e 
(|BS 


As Thin As A Dime 


You frequently hear the expression “as thin as a 
dime” in referring to some unit of measurement. 


As it comes from the mint, the average thickness of the 
edge of a dime is about one thirty-second of an inch. 


‘To many this may seem a small unit of measurement— 
but not to the hundreds of mechanics who work with 
Brown & Sharpe precision tools. 


‘These men frequently make measurements daily, accur- 
ate to one thousandth of an inch—often to one quarter 
thousandth of an inch and not infrequently to one ten 
thousandth of an inch. 


‘The performance of Brown & Sharpe tools sets a 
standard of accuracy among mechanics everywhere. 


Dept. P.8. 
BROWN & SHARPE MFG. CO. 
Providence, Rhode Island, U.S.A. 


Hardware dealers can supoty 


you with ‘No. 
Thve wal be shod 5 ood 
‘you one free on request. 


“World’s Standard of Accuracy” 
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‘Yes, only $1.00 with coupon brings this stupendous cut 
price bargain to your home on 30 days’ trial. “A hand- 
Some radio cabinet with ample room faside for all bat- 


is Ship in ful 
‘vil ot 


ie al Month 


at eur encase and we'll fer 


‘Your $1.0 plus ailtransportation 


Straus & Schram 
Dept. R-3397, Chicago 


Z1P-Z1P SHOOTER 
CAMPERS AND TOURISTS: 


As for fre Jenny Calg 
$25 Bus Jewelry Mie. Co, ogy 
Tin hee. Tse #. A (or af your Jeweler's) 
Bereerorsianeaamesst 501 Washington Se Buffalo, 


October, 1927 


A Gift Boudoir Cabinet 


(Continued from page 185 


add 1 in. to allow for sq 
pieces for bottom rails, 14 by 234 by 5 in., 
and two for top rails, 14 by 27% by 5 
in. Fit together w 

glue. Square ends to exact length. 
Smooth both sides, cut rabbet for back 


apart as at O to receive the screw eyes 
that support the shelves. Make rabbet 34 
by 14 in. at P to receive case bottom; 


ders by the same method 
partitions of drawer case, as at 
BY Fig. 4. Fit and glue 3 by 34 in. 
beads in the glass openings. 

.rabbeted 


of deawer dover 
phage for crew 


c for bottom shelf (con), 34 
“One face strip X34 

in Gl opther and 

bbet front edge 
Tin, for bead. see 


by 
rae and groove these 


Bp a0Ff in To 
2 wa tad gion the bone ts 


pieces as shown an 
gether. 

One header, Z', Fig. 8, 16 by 13g by 21 
in. Fit it in the rabbets for the beads at 
the top of the ends, and fasten with dow- 
‘els and glue, 

Fit the case top and fast. 
and plugged screws as at §, 

‘One dentil strip R, 


with dowels 


quarter round 
ige, miter corners and cut the 
ls, so that a full dentil will come at 
the corner and the back; glue and brad 
in place. Miter (Continued on page 137) 
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A Gift Boudoir Cabinet 
(Continne from pore 190) 
and glue 14 by 1 in, beads around the 
door opening. 

Select straight stock for the doors: four 
door stiles, 74 by 134 by $296 in.; add 1 
in, for fitting; two top rails, 34 by 13g 
by 74% in.; two bottom rails, 3 by 1% 
by 74% in, Allow }% in. in width for fit- 
ting the door, Verify dimensions. 

‘Three shelves, 34 by 736 by 90% in 
Forty-cight linear inches 5 by 4, not 
‘a quarter round but shaped like quarter 
of an ellipse as at detail RY Fig. 5. 
drawers with brass rim 
excutcheons and bore holes for either bail 
or kaob drawer pulls. The sure the entire 
cabinet is thoroughly sundpapered, 

Remove the drawer pulls ‘take doors 
off, Jeaving the hinges on the doors, and 
finish cabinet, either in the natural wood 
Fill the grain if open 


fr ive three or more 
ght coats of shellac, 
N 


ibbing down with 
sandpaper after each coat and 
finishing the last coat with wax. Do not 
shellac or wax the rabbets that are to re- 
ceive the glass. 


TFTY linear fect of glass strips, 34 by 
% in, detail Ki, Fig. 3. Stain ‘the 

and give them one coat of 
‘shellac, on face only. Fit each gh 


fan the gs, re 

strips, put the glass i het, tou 
he back of the strip Tightly. with 
it in place and hold it with weights, 


xy baset with eolored p 
his case use very small p 

points to hold the glass, 
‘After the glass has heen set give all the 
strips (or putts) a Tight oat of shellac 
Aud rb it down with No, 00 sea wool. 
the drawer 


it preferrel: 
ns.or glaziee's 


How to Guard against Brown 
Spots When Painting Cedar 


i forehand by applying 
|) strong olution of houschold ammonia toa 
few of the boards. If discoloration ap- 
pears in the course of a few hours, the 
hest practice is to let. the siding weather 
for a month or two before painting, or to 
apply a priming coat made with red lead 
instead of white lead. ‘The spots are 
caused by water-soluble brown matter, 
especially when moisture is present be- 
cause of newly plastered walls, and the 
re eal seals inthis coloring beter than 
white lead.—S. 


Ta next time you havean umbrella that 
is beyond repair, put itaside for the*'spare 
oa ontains, A whole rib from it 
substituted easily for a 
Abn any similar umbrella. 
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SPANISH SHIP MOD! 
Se LePage's Backs per 4 


HANOING MOOK sSHELYRS 


How to mak 


Attractive Furniture 
for Christmas 


LePage’s New Home Work Shop Book 
will show you how 


WEE, the approach of Christmas, comon thin 
WHEW" Lalage’s Home Work Shop Book to 
show you bow to make 20 different pisos of gift 
furniture, “designed ty an expert—attractive, 
artistic, Gseful, practical and easy to make, Fach 
pleco i sited to bes Christmas gift. 


New Book—greatly improved 

E.) fat ‘LePage’s Home Work Shop ed 

tated a yout os, proved 0 poner tat 
hough advertised only few timom, over 90,008 
copie wert soldman ccormnecs edits Tor a ook 
oFiits Lind." Now the mow beck, Justo ike prose 
rai a gener teen over al 
ieee OF its 30 complete projets, 16\ar0 cade 
Sew and never offered helenae” J 


spades Talat Speier ean Pele, Fading 
Eee 


ful ack Mert." Winere cle could you gt completa directions 
{Sr malng il hve tings fr oly 0 ects? 


Send 10 cents for this NEW 
LePage’s Home Work 
‘Shop Book. 


ore write your name and ad- 
cea oe the coepon 
‘Setrand mail to ux toda 


IEPAGES 


Handiest Tool in be 


your Work Shop 
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138 


so mattis fo 
Peenaradgresyete 


famous Boucher 
Booklet of Seale Mod- 
cfs is a veritable treasure 


hhouse of information and practical help for men 
and boys who ate interested in ship models. 


LID, 


Tn the 
find listed 


trated above) . . . the facing schooner yache, 
‘Anunice C851), vik 

Century 

the U.s,'S; Gonerrrunion (1797) 

ways popular Gloucester Fishing "Schooner, 


Suvooten 
famous shi 


ihr} ad 99 othr of th "on 
‘ofall ages) Boocherplacs make ic 
10 build these fine model. 


ign tare 
Png ip Pepe 
saa rs Fen is cela aoe 
fee eens, So a 


MODELS. All Boucher equipment is scuratel 
tmade to scale site and beautifully Gaighed. 


Wood Blocks for Ship Building 


Lumber—Sltl whit png te hall ihe j 


ce hr yu rep reas ed, 


tee 


Gepiemen Emad ie fr ohich penn ne ed 
Mame 
Abie 


‘Henquarters for Model Makers for 22 Years 


415 Madison Ave. Dept M = N. 
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Finishing a Ship Model 
(Cosine om 08 


an open box and pour on a quantity of 
dry sand until the cloth has been stretched 
and tly set. 

After smoothing out the wrinkles and 
ironing the warped cloth over a bag of 
sand, hang it by the comers and spray 
‘with a thin solution of elear lacquer. ‘The 
sail will then hold its shape. 

‘Most of the old-time ships had a large 
‘amount of flat gold decoration. ‘To bronze 
some of the tiny designs and emblems 
with a brush is a task that takes plenty 
of patience. A simpler method is to gold~ 
bronze half a dozen sheets of a good bond 
er on one sid a xt tthe Roars 
With manicure scissors and penknife, glu- 
ing them where we wish. 


PEANKING the hull of the ship adds 
greatly to the effect, but the labor in- 
volved is great and a'single slip of the 
scoring tool may spoil hours of labor. 
However, we can score the deck planks. 

ith a steel straightedge and a carving 
tool or even a sharpened nail, we'll cut 


swabbing the deck 
‘8 rag wet with a dark paint. When 
ish is dry, sanding the whole deck 
ight, irregular manner will bring out 
th planks distints 
‘The sides of the hull under the anchor 
and below the scuppers and waste pipes 
were generally of a rusty color, as 1 
Waves and rain caused the ironwork to 
-arried the marks down the sides. 
ith an air brush or spra 
pigment, and a fair amow 
‘we can simulate the effect to a nicety. 
‘Our model boasts of a great number of 
nall windows. Pieces of thin celluloid, 


te grooves 


size and ruled on one | 


ht colored pigment. 
{alate melon enon Habesk 
black to give depth, can 
Il to solve this problem. 

F Pennants are a nuisance to 


to the 


Lone bere sour 
Treen ts o 


‘Tools in Case 
‘ous grace tne any ge 
Pte trond 
Joe isndy compet 

1 Poruble Del 
Soret in oe eo 


Halter wheel 
w 


i 
ygrinc Binary Whee 
"Poe attachine nove. 
'stvl Carrion Care 
‘White 


use of their small size, but they | passe 


mal 
‘add so much to the ship's beauty that 
they are well worth the trouble. V 
textile paints that are now 80 

in paint on one large piece . 

k all the pennants, flags, and canopies 
enced. ach piece can then be cut out 
oversize, warped to the proper shape, 
sprayed with clear lacquer such as we 
‘used on the sails. As soon as they are 
stiff enough to handle, they can be 
trimmed with a pair of manicure scissors. 
No trouble will be experienced ‘with the 


cng fraing 

Keeping. these Title points of refine 
meat fasted wal sea ee 
beautiful and valuable model. 


Cosmos waren putty, which may be 
purchased at almost any hardware or 
Paint store, may be used to cover cheap 
pieces of old bric-a-brac and china to give 
them a rough texture. When dry, the 
surface is painted with colored brushi 

lacquer. One popular method of decorat- 


| ing novelties of this kind is to apply a 


coat of one color and then to drip on 
‘coat of a harmonizing or contrasting color 
in such away that it will run irregularly. 


Beane Std roaaan 


oon 
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Better Heating 


the evening and at night. Women will 
find it very little trouble to put two or 
three shovels of coal on the fire once, twice 
or possibly three times a day, with the 
certainty that it will burn with no more 
attention than turning a switch. With 
thermostat control one may arise 
and dress in a warm house with no 
thought of the fire until after break. 
fast. ‘Throughout the day the temper- 

the house will remain at 70 
+s if sufficient coal is added. If no 


ig. 3. This outfit con $15 for the motor, $8. 
for the turbine wheel, $1.50 for the cover, 
fan '$3 for witch, wiring and hardware. As 
‘arm ‘loc tarts inthe morning 


automatic controls are used, the attention 
ecematy isthe seas for natural dra 


except that a switch is operated 
vf draft chains, 
Figure 1 illustrates the cheapest form 


of a blower—a discarded vacuum cleane 
stripped of bag, wheels, handle, and nos 
Hl, supported from a standard pipe el 
of "proper , Which is passed 
Ahrough the pit wall and secured with a 
Tock nut on each side A current-carrying 
shoostat or a lamp of the proper res 

must be inered series with 


ful and does not give perfect comb 
‘This type of blower ty work 


ings are enlarged as shown in F 
wotor, val mi 


n necessary be- 
cause of the resistance loss. 
igure 3 is a blower constructed at 
home from a standard */s-h.p. induction 
motor, Tt does not interfere with radio 
reception and is almost silent in operatio 
‘The turbine wheel may be purchased 
from any manufacturer of this type of 
IL be perfectly. balanced, 
y be either reamed to fit the 
jotor shaft or bushed down. Make sure 
of a good fit to preserve the balance. 
‘The cast-iron cover was salvaged from 
ed forge blower, but a heavy 
over made 2 in. greater 
‘as close a fit as possibl 
thickness would be more efficent. D 
it approximately as shown in Fig. 4, 
and fasten it to the sume wooden base to 
which the motor is attached, or, if it is 
well braced to prevent vibration, it may 
be mounted directly on the motor frame. 


Make a short section of pipe of heavy 
Rage galvanized iron the sume shape as 
the discharge (Continued on page 140) | 
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GF POSSESS a radio set equipped with 

Thordarson Amplification not only 
indicates taste and discrimination, but 
points to the owner's appreciation of the 
intangible beauties of perfect reproduc- 
tion of fine music. 

More and more, leading receiver man- 
ufacturers have been brought to the 
realization of the musical.supremacy of 
Thordarson Amplification until Thordar- 
son Transformers now are found in the 
majority of quality radio sets. 


Whether buying or build- 
ing your receiver —if you 
enjoy good music—insist on 
Thordarson Amplification. 


JHORDARSON 


eAUDIO 
cAMPLIFICATION 


e 


SICATE PERFORMANCE/ 


THORDARSON ELECTRIC MAAS URING co. 


ompest omer 
OLDEST AND LARGEST EXCLUSIVE A 
Kingsbury Streets — Chicagalll lth. wll 


t 
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“0 


All Who Love 
to make things 


Bodel Makers efmateur Meshanice 
enters ete, Study the specications 
ihn clre sanity of epeneatie 
ttachine tools ling at pices you can aed 


dame 


A et of ck we will wad ito 


‘esto pre Pas forwarding. 
KNAPP ELECTRIC CORPORATION 


of operation, absence of radio 
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Better Heating 


(Continsed from page 139) 


Pipe. A flange should be formed at one 
end to allow it to be bolted to the wall of 
the ash pit. Fasten the motor base to | 
tthe floor in the most convenient location 

for the blower, in the rear of the furnace 
if possible. Allow a 1-in, clearance be- 

the two pipes, aft 

opening in the ash pit central with, t 
blower discharge and bolted the pipe in 
place. ‘The opening may be easily cut by 
drilling a series of holes close together 
around the perimeter. Connect the two 
pipes by means of a short section of 
inner tube. 

‘The greater the area of the intake 
and discharge openings, the better the 
natural draft effect between blower 
operations, and the lower the velocity 
of the forced air. 
oon the vacuum cle 
accomplishes thisreslt 


snd, leaving the double tin edge for 
orcement 

Sufficient volume of air at low pressure 
(2 to 4 hydrostatic) closely approach 
natural draft action and boiler efficiency. 

Blowers designed and sold for this pur- 
pose may be purchased for from $40 to 
885, depending on capacity. The formula 
will show the proper size. ‘Thermostat 

tems may be purchased for 

$37 to $90, any of which are also 
capable of operating the draft doors in 
mild weather when forced draft isu 
‘The cost of operatis 
garded. If 
blow 


is more correct on the average) a 
day for six months, it would use 180 kilo- 
watts. A 1/12-h.p. motor would use 108 


under the same conditions. ‘At 7 cents a 
kilowatt hour, there is $5 a year in favor 
of the standard blower, though q) 


ence, slightly better combustior 
less attention (as carbon brushes on uni- 
‘versal motors re- (Continued on page 141) 
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Must Men 
Fear 40? 


EDICAL authorities agree 
that 65%, or nearly two~ 
thirds, of all men past middle age, 
are afflicted with a disorder of 
the prostate gland. Here is the 
known cause for many of the ail- 
ments commonly ascribed to de- 
clining years—including aches in 
back, feet and legs, frequent 
nightly risings, sciatic pains, nerv= 
ousness and lack of vitality, 
But now science knows that 
thousands suffer needlessly. 
For a well-known American Scientist 
has discovered a remarkable new drug- 
less hygiene that usually restores the 
prostate gland to its normal functioning. 
Already it has been used by more than 
40,000 men—Doctors, Statesmen, Teach- 
ers, Bankers, Lawyers, men in.every walk 
of life—with amazing results. 


FREE BOOK 


If you will mail the coupon below, 
you will get, in plain wrapper, a free 
‘copy of an interesting 

book describing this / «., 


new method. Ie con / Rite 
tains facts every man ‘gs 
should know. But | ay 


send immediately, for 
the edition of this book is limited. 


Address: 


‘THE ELECTRO THERMAL COMPANY 
4074 Main Street, Steubenville, Oho 


Please sod me Pree. and without obligation, a 
Shae eabne Why Many Mies Aro 98 
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Better Heating 
quire it, and a season’s use as a blower is 
probably greater wear than several years 
asa cleaner), are the author's reasons for 
building the later model. 

"The taro of the fre is comparatively 
simple, No fear need be felt of putting 
it out by smothering it. Buckwheat coal 
will bank a fire for 36 to 48 hours, but a 
few minutes forced draft will completely 
ignite it. To early ignition of the 
uses, It is better to leave a so-called 
Epright spot’ at the front of the fire when 
putting on coal. Rake the live coals 
Toward the front of the furnace to the 
door k and put the fresh coal at the 
back, Carry a deep fire at all times. 


CHAIN pull socket and drop cord 
A Sit tonplote tne installation though 
Permanent wiring should comply with 
Underwriters’ specifications. A stout. 
string may be used to attach the ch 
paill to the alarm key of a clock for early 
morning o and an additional 
cord or the first floor will save 
trips to the furnace to regulate the draft. 
‘Another article will be devoted to con- 
trols—alarm clock to start the blower one 
fr two hours before arising, thermostats 
I check the fire at, the proper 
jure, and the like, For the 
oe can do without auto- 


“Will it Pay to Buy Special 
Tools for My Car?” 


itaterto under- 
take repair work on his auto because 
hhe has not the proper set of tools, can well 
afford to buy a few special tools. ‘These 
will save money and afford him pleasure 
and satisfactio 
‘Among the general tools are adjustable 
wrenches, screw drivers, hammers and 
hearing scrapers. If a valve spring 
is desired, it may be general or it mi 
designed especially for the one make of 
‘Wrenches are very 
is not_ pro 
pay the cost of a lot of 


not abused. A good way to keep them 
handy is on a rack such as that illus 


trated—Rar F. Kuss. 
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= \2ith The New 
ae ee 
HOME 


CRAFISMANSHIP is now accomplished withe 
out labor. Red Jacket electrically driven tools 
term out work the magic, Here ina complete made 
to order workbench equipment of perfect, efficient 
and powerful craftrman’s tools that are smal and 
Compact enough for portable use and s0 inexpensive 
that any man or boy may have one. 


(Red ES JackeA) 


hest full of tools de- 
bby a master for the 
Private use of tool lovers 


Ad 


will beable to make every 
thing—attractive odd fur- 
niture, toys, home and 
garden improvements, all 


consists of the powerful 
Red Jacket Motor, with 
direct drive to the Waco 
precision wood turning 


a bench saw, that has 

‘and side gauges, 
scroll and jig saw; and all 
‘ccessories for both port= 
‘ble and stationary power 
Scilling, bulfing, grinding 


any light socket and con- 
verts your work bench 
plete private tool and machine shop. 
Crates 


Spectat Course 
‘And blueprint serie in free fo Red uc 
‘Sehete SS that tere lap Know abot han 


The Waco 
Guarantee 


‘Onty $19.00down. Liberal di 
Sameera Hany ny 
Bhp to owns Red Jecket. 


sondage 


ame 


ial eee blueprints, and $1 
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eA Sewing 


Designed in Duncan Phyfe 
Style—Simple Enough 
for Boys to Build 


By JOHN L. HONAN 


§ THERE a woman who would not 
‘appreciate the gift of such a charming 
sewing cabinet as this? 

‘The design follows closely upon the 
lines of Duncan Phyfe, most famous of 
early American furniture makers, Ac- 
cordingly, the piece should be built of 
‘mahogany or sonie wood that may be 
finished in imitation of that noble wood— 
red birch, red gum or even whitewood. 
“Anyone with a fair assortment of tools in 
usable condition, moderate ability in their 
use, and gumption enough to make the 
start, will find this an unusually interest- 
ing project 

Nake the midframe of two pews , 4 
yy 12% by 16 in., and two pieces P, 14 b; 
Tq by 0¥4 in fabbeted as indicated, and 


mitered and nailed together like a picture , 


frame. 

‘The two rails of the bottom or lower 
frame T, by 14 by 16 in., are rabbeted 
and have thelr outside edges rounded as 
shown; the two end pieces U are $4 by 
4 in. ‘These may be joined by 
dowel joints, although both upper and 
lower frames may be put together merely 
‘with glue and corrugated fasteners. ‘The 
bottom of the case may be made as a 


single board or paneled. 
th piece TH, 36 by Tis by 
drawer Food top piece F, 3 


in,, the inside rear end 3, 
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Cabinet of Rare Charm 


bottom tenon is 34 in. long and the top 
tenon 1 in. long. "Make the feet V, %4 by 
234 in. and the stretcher 8, 5 by 134 by 
1434 in, fitting them together with & 
mortise joint 


‘Glue pieces by 1 by 8! - 
ache tee Mgt eetted 


top of each =e 

st and ft Seine dowels 
thelect V, the tenons of stretcher 

S, and into the bottom of the lyre. After 


‘The tyreshaped legs and fine proportions 
oF te cabinet give it unuvea! dit 


board C, 3 by 434 by 133% 
by ata by 344 in 


eet 
‘Make two sides E, 4 by 5 by 16 in.. 
after which the case may be asse 
with glue and brads. 

‘The top centerpiece Kg by 246 by 16 
in. and the handle G, 96 by 114 by 1036 


Q, cach half being ¥4 by 3: 
hould be 

ft the bottom before 

‘which they may be glued 

joint forms the center line. 


Ea 


‘construction, Notethetemporary spacer X 


the two icces I, 36 by 934 by 15 
sie ot By S38 be Le 


es are the edges roun 


Paper 


Hanging 


feed om al thenshe cher hai 
intpaned and folded to the enter 
| 
| plasters now ket. If plaster is 
tise, pi 
hole in the center 
a 


of the board and remove the wet plaster 
weeded. Fill each crack or hole com- 
I 


walls are com- 
be sized, that 
Is ¥ preparation to give 
them a tacky surface and prevent t 

paste from striking in. ‘The most 
venient size is that bought ready for 


th water, but ordinary glue 
ade without dificu 

painter's dry glu 
‘cold water to 

jen quarts of hot water and a 

m of powdered alum. 

| Hang the ceiling paper first. The few 

tools that are essential are shown in Fig. 2. 

| ‘The first strip is hung to a line parallel 

to the side wall (Continued on page 144) 


ing 
can be 


table- 


folied’ paper is trimmed. with 
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Old Briar 


“THE BEST PIPE SMOKE EVER MADE!” 


t 


“My happiest dis- 
covery in fifteen years 
Old Briar Tobacco!’’* 


Here are words of sincere appreciation 
that rech right out to every pipe smoker. 
Every day, from everywhere, men are 
writing that Old Briar Tobacco is bring 
ing back to them all of the old pleasure, 
solace and contentment of pipe smoking. 

It is the superior quality of Old Briar 
Tobacco that makes men—thousands of 
them—enjoy their pipe smoking as they 
have never enjoyed it before. 


Ra them alt 


F YOUR DEALER DOES NOT 


Light up your pipe filled with Old 
BeseVabanc, Dita tha ripe, blended 
fragrance and aroma of its selected leaf. 
Taste Old Briar's full natural flavor, its 
rich body, Smoke it awhile, Then notice 
how cool it is—and how smooth! 


It has taken years of scientific knowl- 
edge in the art of mellowing and blend- 
ing and generations of tobscco culture 
to produce Old Briar Tobacco. Step by 
step Old Briar has been developed — 
step by step perfected! 

‘Of all the pleasures man enjoys, pipe 
smoking costs about the least. 


HAVE OLD BRIAR 


UNITED STATES TOBACCO COMPANY. RICHMOND. VIRCINIA, U.S.A.’ 
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Aerial 
and that’s all there 


Inte junk out on your 
tno lenchin ‘wires, switches or Tght- 
Tile Sitka dara and enoueh cord 
Paria 
ttle brings in your favorite 

ums clean and’ clear throughout 
Sie year, Loss static, bee teres 
tence tad no trouble ai all when you 
Se this remarkable ite 
Une be careeet—ankd on. Say 
money-back busi, Price $1.50. 


a a 


Dabilier Condenser Corporation 
4977 Brons Biv. ‘New York 


Dubilier Condensers | 


There’s your 


fd 10, jn frm i, ‘This can ster be 
tapped with a cl or drawn by 
‘means of a straightedge. The first method 
is the better. Rub colored chalk over 
the line and stretch it between two nails 
driven into the . After pulling it 
down a few inches in the center, let it go 
suddenly so that it will snap against 
the ceiling and leave a chalk mark. 

‘Examine the rolls in a strong light to 
seeif the paper in all is of exactly the same 
shade. If there is any variation, grade the 
rolls from light to dark and use them in 
that order. Then the ceilings or walls will 
‘appear uniform when finished. 

‘Measure the leng 
cut the strips about 
the pattern, if any. 

Lay tho strips face down on the: work= 
bench and lap over equally at each end, 


of the ceiling and 
in. longer, matching 


Draw the top strip you and, be- 
ginning at the let, apply paste to half the 
Tengt of the strip. Paste the edges by 


AT 


ig. & Starting the fen ceiling strip, which 
ie"supparted with a apare tell of paper 


placing the hand under the paper so that 
the paste will not spot the strip under- 
neath, as in Fig. 5. 

‘When the paste is well spread, wait a 
moment for it to settle and then fold this 
half over on itself towards the middle 
of the strip. Paste and fold the second 
Mas eae OE 

iow Strip is 
paid cowed 
‘edge of the paper an 
cat along the edge in a straight & 
‘aspossible with the shears, cutting 
both thicknesses at once, that 
Sibel ertans Seeing She ce 
catti is is 
ver the paper and cut with ft alge Ss 
‘a guide. Only the one edge is trimmed, 
Some papers have a perforated edge 50 
that the margin can be torn off instead of 


cut, 

‘To hang the first ceiling strip, arrange 
a plank at a convenient height near the 
wall. Lay the folded strip of paper over 
the left arm, mount the plank, and, faci 
the wall, begin at the right-hand comer 
the ceiling. Unfold the right-hand end 
and guide the outside edge along the chalk: 
line, supporting the other folded end over 
the left arm, 

‘Lap at least 2in. of the end of the strip 
fon the end wall and lap the inside edge of 
| theceilingstripon the wallinfront. Guide 


Paper Hanging Made Easy | 


(Continued from page £43) 


How Much Wall Paper to Order 
igh Length Ral Rae ge | 
gs eee 
Ble abe satin cling ve 
ead ; 

io n oy | 
ea : 

fe ; | 
1 uv | 
oR E 

gee 

8 & 

ee | 
HOB 

BOE R 

BE: 

#2 8 

iterate 
Limpert 
pecealidntan a 


the paper with the 
nove to the lelt, 
with the flat of 
with the brush, 


ng ball and move along with 
using the roll to press it to th 
If wrinkles occur, pull the paper 
‘and flatten properly. 
If the room is a 
is experienced in 
of paper, itis well todo more folding, that 
is, fold each strip in accordion of zigzag 
fashion about every 2 ft., paste side to 
He side. Do not altenpt to hold the 
pas folded paper w 
make a very light movable pl 
high, using a soap ox for the base, strips 
‘of wood for the uprights and a piece of 
wallboard of light wood for the top. Sct 
this platform on the plank about 4 ft. | 
from the right end, place the pile of paper 
‘on it, and then push it along with your 
foot as you raise the paper from it. 
‘Subsequent strips are applied in the 
same manner as the first, and each is 
slightly lapped over the previous strip. 


Next month Mr. Robbins will tell 
how to paper the side walls. 


Oax may be given an antique color with 
a pr ‘Jacobean oil stain or equal 
parts of Vandyke brown and burnt 
Ghee are fncspeir tay eles) wteed 
with raw linseed oll and thinned with tur- 
Epi, at sey tewoaghly aa than 
“high light” with ‘sandpaper, 
that is, remove some of the stain on the 
edges of moldings, centers of panels and 
in places where the effects of wear might, 
be seen if the piece of furniture were very. 
old, A wash coat of one part of orange 
shellac and one part of alcohol is applied 
and then two coats of slightly thinned 
shellac and several coats of paste furni- 
ture wax.—J. L. H. 
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‘This result of mechanical genius, a handy up-to-date, made 
to order work-bench equipment, bears your investigation 
Tlustrated below, we present for your inspeetion, a complete 
‘set of craftsman’s precision tools that are indorsed by Master 
Mechanics ax being as efficient, portable and convenient x set 
hhome-work-shop implements, as has ever been offered for 
‘use. The installation of a precision wood turning lathe, 

je saws, and such equipment as is necessary to make your 


UP-TO-DATE HOME-CRAFTSMAN SHOP 


work-bench @ source of real accomplishments in home me- 
chanics. has until now, necessitated a, big money investment. 
It is now possible with only $10.00 down to get the entire 
‘equipment pictured below. 

'We have prepared volumes of interesting literature and 
mation, giving a detailed explanation of each part of our Up 
Date Home Craftsman Shop. This information may be hid wit 
‘out any obligation on your part by mailing the corer coupon, 


HOME MECHANICS MADE EASY WITH THE NEW 
UP-TO-DATE HOME-CRAFTSMAN SHOP 


‘The Up-to-Date electrical Home Craftsman Shop 
can be used in any home lighting fixture thus making 
of your old fashioned work hench a complete machine 


collection of electrically 


ary driling and ming. ‘Ti 
x4 < in every detail, will make 


driven tools which is comple 
you an advanced craftsman, 


shop. "The shop complete is made upof w Superpower” Master mechasvc have designed and skilled engi- 
fnotor, «genuine. precision lathe (D324 inches) which neers have constructed this ejuspment which after 
Features the bevels miter, ade and depth gauges, x inapection, you wil agree is the bet of its Kind, "Fi 


nd jigsaw, and all nccessorien 


those who’ build, invent, ereate and construct at home 
buffing, grinding, cleaning and all portable or station- 


it is unexcelled. 


bet EDUCATIONAL DEPARTMENT Carefully Designed Blue Prints 4" Jointer Model A-1928 
rE Linen ers ape eetropumiree Free to Shop Owners 
 Rhaspria Working blue prints of furniture and 

other ems: which are useful about the 

fhome and shop. Hundreds free to shop 


4 Drilling 


shout auction oF 


fai istermetion 
ee included tn 


Polishing 


bd rtara express Drilling Polish 
Grinding Scroll Sawing 


Cabinet Making 
and numerous 
other operations 
necessary to. real 

craftemanship 


LITERATURE 
GIVES ALL DETAILS 


‘Your “own terms on purchase. $10.00 down— 
balance arranged to your convenience. Liberal 
discount for cash. 


ocd Neer rim ite 


MW sot sated “Retara-e 


| he ee ee | 
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Wire coating 
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ctober, 1927 


ne 
Delicate actuating 
parts of loud speak- 
ers are subject to 
rust and deteriora- 
tion. The Crosley 
patented actuating 
unit is not affected by 
the climate. Special 
impregnable coating 
covers the wire in the 


SPEAKER 


poe 


CROSLEY 
MUSICONE\ == 


- ant louder, finer tones. 


3 MUSICONE 
"SQ 15 


coils. Impervious 
bakelite instead of 
cardboard bobbins 
Prevents any reten- 
tion of moisture 
Higher voltage is 
possible with result- 


Beware of imitations, Re- 
member the cone shape fs 
for the secret of Croley 
Musicone performance but | | 
the pateated nocimitate | | 
able Seating eit of te 
Ii tg me | endo capac 
rae Me | ie “Tecate oor 
=e tarts dlr wri Defi 17 
for bis ame and lsat 


‘Cincinnati, 


io 
pahie_—$—F_ 


IMAKES A COMPLETE MACHINESHOPI}\ ea LOUD SPEAKER 


Make tt yourself 


Two New Quality Products 


by the makers of the famous 


HAMMARLUND CONDENSER 


J 


HAMMARLUND 
MANUFACTURING 
‘COMPANY 
424-438 W. 33rd Street 
New York 


The New Hammarlund R. F. Choke 
Modern engineering practice has proved the value of R. F. 
cokes, for conning radio-frequency currents to thei proper 
channels, thus preventing unbalanced circuits and consequent 


stortion 
‘This a quality hea, ideally exemplified inthe use of the new 
style Hammarlund Choke,” Made in two sis: 85 and 280 
nillihenries, effective over the entire Uroadcast and amateur 
wave band 

The Improved ““Hammarlund Jr.”” 
‘The famous Hammariand Midget Condenser kas been sim- 
Dliied. "The new " anmmariund Je." bas all essential features 
5 the former model-~soldered brass plates, aluminum frame, 
ne-hole or bacboard mounting. Knob included. 
In ain equipped with rotor lock. which xe the 
rotor plates in any" pontiow—an important advaptage when 
thed (or neutralizing Four size as 


For Bettn Radio 
ammarlund 


PRECISION 


PRODUCTS 


Replacing Electric 
Motor Bushings 


By Georcr A. Witovcuay 


UNBALANCED armatures or tight 
belts often cause excessive wear of the 
bushings in an electric motor. Even 
under normal use, the wear may be 
rebushing. This can 

be done quite easily in the home shop. 
‘One method of pressing out the old 
bushings is illustrated. For this you 
need a piece of bar steel slightly less in 
de diameter of 
the bushing. ‘The same bar will serve for 
pressing in the new ones. ‘The old bush- 
ings may be used as a guide in purchas- 
ing new bushings at an electric motor 

repair shop oF elsewhere, 


‘The old bashings may be prewed out and the 
‘hew once inserted with ‘the aid of «wae 


‘The new bushings, which will be too 
small for the shaft, must be reamed to 
fit. ‘The reamer must be exactly the right 
site for the shaft and the reaming must 
be done most carefully. 

‘After the reaming has been done so 
that the saft fits rather tightly but sill 


can ned, it ix ‘wear the 
Seeieeine hy recip ties eee 
means of some 

keeping the bearings lubricat 


cannot be managed and an 


toan electric 
burning out the motor windings. If 
motor does not start readil 

bushings a little more. Even 
started to run, watch it carefully anc 
it starts to get hot, shut it down unt 
has cooled off. ‘Then run it little more. 


Old Monkey Wrench Jaw Serves 
as Anvil for Delicate Work 
HE anvil 
most of our 

small home 

workshops is an 


ll parts, the 
jaw "and 


‘Small anvit made from 
(dncarded wrench Suse 


is better. A 
washer is placed on each side of the bench 
top when the jaw is clamped in place, a5, 


shown.—F. W. B. 
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A Flying Model 


(Continued from page 88) 


ing and 8, 3 ins 5 
27 ati the sternpost, 
From atation No. $ forward, all strut ends 
nding with 


ieee Vand ing 
ler lnggerom at Nov & to the upper 
1. Two diagonals J are set in th . 


tical plane between stations Ne 
‘These continue downwaed fro 
‘and converge on the la 


I~ At this poiat 
horizontal follow-through strut Ky 
Which” runs across the bottom, "The plane 
formed by the follow-through strut and hors 
‘antal struts Nos. @ and 8 ts cross braced with 
twelve wraps of silk thread exch w 


sick M i white pin, 16 by 36 
isn. Cut a lock FE By by By by 
sroave the top to form a era for 
which is an ordinary bicycle 


oe 
owe plate L is a white pine disk 4 in. 
ik and @ in. in diameter. A hole must, be 
drilled in the exact center for the propeller 
shaft. A wire hook Nis formed to hol the 
oar end of the rubber 


id with ilk thread and gh 

‘A section of the nose plate is cut out to 

‘enable the motor stick to slide up Into it far 

tthe benring and the hole in, the 

ae on th sae straight ie, The 
ojeets 13% i a 
lock 


id nowe plate on top of the stick 
fandom each sd of the nose plate, and one block 
is placed on the underside of the motor stick 
in front of th 


paced inside the fuselage 
tnd eld by” ling the nove plate to the front 
‘of the fuselage and driving a brad into the end 
‘each longeron, after centering the nose plate 
‘The rear end of the motor stick supported by 
‘eros strut Q between vertical fuselage struts 
Nov and is ed to the cross brace wits few 
‘wraps of rin. Mat rubber. "This arrangement 
ES theo ck et al 
‘The tall skid QQ is oe by 34 in. bamboo, 9 
pay overall. “The Cop ofthe ss hoa 
to the top horizontal fusclage strit at station 
int No. 1 the akid isso Bound to the 
Foner horizontal strut No, 7 
Tite top of the Tuselage is now to be covered 
with china sil ‘The covering rune from the 
tru at station No.1 to the sternpost. Cut 
the alk with a hin, margin and tick tt the 
ith dope Th must be dane 
Ker the dpe iis, rm off the mare 
ior sar 

conta of 
Mata the rain wing by diving’ trad 
through the spars just nse the center ribs 
fnd into each end of the horizontal strats at 
ations Nos. 2nd. (Covinued en nase) 
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Transformers 


Two additions to last year’s Radio Sensation 
The Amazing Achievement in 
Audio Amplifications 


Designed to fulfill the exact” 
ing requirements of set builders 
who demand 


EFFICIENCY 
SENSITIVITY 
PRECISION AND 
HIGH QUALITY 


‘The new C-16 and C-25 Trans- 
formers will work in any circuit 
and will improve any Radio Set. 


H. FL. C16 Audio 
Transformers and C25 
output Transformer—New 

mpanions of a Great Uni 
ill work in any 
and improve any radio set. 


H. F. L. Units Give Wonderful 
Clear Reception 


H. F. L. Facts Engineers acclaim HF. L. C16 « marvelously 

mite have teen | efficient Audio Transformer. It carries signals at 

tol Scovel ST.net_| highest volume and lowest amplitude without 

NEY Sines" coh Sete | blasting or developing harmonies. Operates with 
fets fewm Rote,4gz. | all power tubes as well as standard tubes. 

H. F. L. C-25 Output Transformer handles the 

voltage output of power amplifying tubes, at the 
same time matches the impedance of the average 
speaker to tubes. Protects loud speaker unit with- 
out reducing plate voltage. 
Mechanical features of these two transformers are: 
A coil designed and treated to exclude moisture 
and withstand heavy electrical surges without 
breaking down complete magnetic shielding to 
avoid interstage coupling—terminals brought out 
to as to insure short leads. 


Set Builders—Dealers 
1 your Jobe cs sappy you wih H. P.L. Tranter, wie 


cenit 


HIGH FREQUENCY LABORATORIES 


131-M NORTH WELLS STREET, CHICAGO, ILL. 


signifies the approval of the INSTTTUTE OF STANDARDS. See pase 6. 


148 POPULAR. SCIENCE MONTHLY 


Silver /\ Beauty 


POWER 
For Your Present Set or the 
Set you eventually buy 


Finally—thePerfect’8 Eliminator 


Perfect, because its principle is simple and correct! 


‘diy, nolseless reefer, 
‘voltage is then transmitted through a patented special filter which clarifies the curren, eliminating 
1 foreign noise caused by rectifier 
‘The revult! A smooth, noiseless, conseant "A" current #up- 
ply, that makes radio reception the pleavure itis intended to be. 
“Slser Beauty ia the ourwanding “A” eliminator today. [tis une 
‘excelled Endorsed by prominent radio engineers —adopred by lead. 
sngdabutorsand dealers approved bythourandsal wes 
ficient ior 


Satisfactory Real Tannen gee Millumperes 94.592 
iden 


Sakic of pense Fos 
Bodhir—waborwshourbalbe, 


312-316 SOUTH HAMILTON AVE. 
Chicago, Illinois 


‘ARTE! 


New and Complete Line 
Molded Mica Condensers 
By-Pass, Filter 
and Buffer Condensers 
ot sfleciad by: climale or temperature 

Tab at athnsocly 
tated capac 
Tiare older on repute 
‘Any dealer eum eupely. 
Inconeda rer Ratio Co Foret 


ISPENSIBL 


for 100% 


A Flying Model 


Complete the fastening by passing a brass wire 
‘about the spar at each end, then around the 
longerons, puncturing the covering where nec 
essary. Twist the wire to hold. Be sure the 
‘wing mounting is true. 


tnade from 3% by 34 in, white pine 
tapered from a pint * in from ead 
end to the ead to simply the assenling. 
‘The sides of the fuselage should now be 
covered and doped. The wing struts are in- 
‘Stalled by using a brad pointed at both end 
Force the brad halfway into the wing spar and 


“Tite wing struts AA are of streanine so- 
The 


force the end of the strut on the other end. A 


the covering where necessary 3 

“The bottom ends are secured in the same 
manner by forcing the strata on the end of & 
double pointed brad; and the other end of the 
tbrad is forced through the longeron into the 
horizontal strut of the fuselage. Complete the 
joint by passing « brass wire through the strut 
‘and around the longero 

‘Determine the lengths of the undercarriage 
follow-through struts BB. ‘They should meet 


‘red wth sito prevent splitting. Fasten the 
Sic with dope and tein off the margin with a 
‘aor blade, then apply dope over all 
ious Aypes, liable for 

be Iwght ready-made, 
fe practice moot enables one Lo whittls 
them mtituctorly, iffcut a i ran se 

"To mount the propeller, turn a rubber hook 
on the ead of n piece of bieyele-spoke wire O; 
fst thin shaft Rhrvugh the hole fa Ube ‘nose 

ste, then through the bearing. Put three ot 
Four copper washers on the shaft then ship on 
the propiler ‘Turn the end of the abt into 
Mio hd ink hin, the bab the 

FOF ‘on 18 strands of }4 in. flat 
Tok elplanePuiber (88) and thes over the 
Hotton of the fuselage with china sik and give 
three coats of dope. 


top ofthe main wing may now be cov= 
cred nth bamboo ber paper. Glucalong 

the ci ein aon tie wing but 

hot om te ribs and spars Press the cover on 

oot, Wen ey, tin of the main 
ive im cna 

| *"fe saber isa fat plate covered on both 

ides with bamboo (Continued om page 150) 


© This seat on » radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pare 6 


A Flying Model 
(lit fi ot 


‘The spar V is white pine 1% by 
e 1. The venter rib W is ty by Saby 
alg in, It is bradded to the spar and tapered 
to flush up with the outline. ‘The outline X. 
is bound to the spar ends with thread and 
flued to the center rib, The ribs Y are 3g by 
Ts in, white pine set on edge and forced into 
place. ‘Itis necessary only to glue them as the 
‘Cover holds thei securely 

‘Cover the stabilizer on both sides 


through the center ‘rib into the upper hs 
zontal fuselage strut No. 7. ‘The spar must 
have a block Z 26 in. high between it and the 


he stabilizer ata neutral 


fselage to tri 
Angles The braces, which are bet sen in the 
Upper illustration om page 78, are ty by 4 in 
ihtmboo sharpened at the ends and’ glued 
forced into Knife site in the lower fongeroms 
tnd the ribs of the stabiliser. Place glue under 
the brads before nailing down the stabilier 
“The elevators are covered on both sides with 
baaboo Aber paper and given two coats of 
pe. Bach fs asenbed dn the 
‘athe sai, The min 
the spar, the outline EE glued 
the ib foeed into place and 
Me white pine 


he suailtaer at three 
i a hinge 


HE rudder post II is 3 by 3 by 4 in. 
tapered at thendsto uh up with the out- 
urd and bred to tbe erape 
Tue outing I bs berber ty Be by 18 in 
Drill hole into the center rib of the stabilizer 
134 in. from rear spar and glue and force the 
‘outline into this hole. Lead the out 
top of the rudder post, 
le drilled Uiro 


sllghtly, draw around tightly and 
ove coving MM, which is 

4 cone to cover the projecting 
‘iso made of manila paper. ‘The eslinders NN 
are 34 by 44 in, white pine with comers round- 
Cdl "Te exhaust pipes OO are match sticks 
iglued into holes in the cylinders. Cut the bot 
tom of the eylinders Uo Bit the cowling: then 
insert n double pointed bead into exch eylinder 

glue it to the cowling. There are nine 
linders arranged radially. After the gh 
ies, paint the cylinders black and strete 
brass wire about the cir 

gate sip 


wf the nose coving. Add 
nose by fastening lead to the nose plate with 
iluc watil the model will glide to the ground 
With the elevators at «neutral angle. Make 
the first flights in tall grass so as not to dam- 
‘age the machine, Always fly the machine with 
the wind. The rubber may be wound 120 turns. 

‘The adjustment of the elevators is quite 
delicate and must be carefully watched. If 
they loosen up, they ean be wedged tighter by 
Inserting a toot ‘After 
‘you get the adjustiment, glue thei tn place. 

It the machine shoots up sharply and stalls, 
psh the elevators down alghty, TF it fails 
to.climb, push the elevators up a 

“The ofpiol tol veake e benutfal hand 
launched fight of more than 300 feet and 
takes off the ground on short flights under its 
‘own power. 
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a You Save 30% to 50% 


An amazing offer! Just $1.00 down brings you the 
famous 21 Jewel Studebaker Watch direct from 
foctory, Balance in easy monthly payment, You 
save fully 30% t0 50%. Lowest prices ever named. 
quality. Send coupon below for catalog 

nce Watch Styles and full particulars, 


oem ee see 


“wel 
owen pricey und gn egy monehly parents Open 
Scooant wih os Sead he erupt 


WRITE for FREE CATALOG 
The coupon below will bring yous copy of cut bent, 


Saeed dfn Late decene ine velloy gold, rcen sl 
odehe ti nd 


Special Limited Offer: WatchChain Free 

Foca lige cine we ae oferings Masnicent Watch Chain 

Foal who write tmemeltely we el glade parte 

[istot this sneunding speciale Thu eer Lined, 

[Scndthe coupon te onte™ before expire. 

STUDEBAKER WATCH COMPANY 
‘Dirt byte Sahay Pentre ear 
DIAMONDS JEWELRY 


Mail Coupon at Once While This Offer Lasts 
‘sedsbaher WatchGe. Dot ¥5 SuhBnd, tan 


Oe Oe i 


Build your oem sith “RASCO” Parts’ 
co -# Park Pace, New Yar 


© THis rent on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Automobiles and Accessories 
Ronee Coan ieee 
actioan raga todcna. 


ees, maa 


ca eee 
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allowed on all contrac for six consecutive inser 


“The Greatest 
Number of 
Inquiries” 


Produced through 
POPULAR SCIENCE 


wi, sdverin 
wath, erie, Set 
cnisiretyas 


He 


i 
fi 


alae 


‘Bending Machines 

—s| 

a ol Reon ia 
BREE | ee 
— Tae totes See 
peer | Gare 2 a eee tg 
steep) avn Mepe teen npey eevee 
ete, eo een| Ebene re amepeen eee Oo 

‘Books 


e 
ipdeak 
lta! 


tig 
FR 


Rates 30 Cenes a Word. A-10% discount is | 
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an tt ate ch 
pari eta 
ge onan 
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Amazingly Easy Way 
to get into ELECTRICITY 


Don't spend your life waiting for $5 raises in a dull, hopeless job. Now 
++. and forever . . . say good-bye to 25 and 35 dollars a week. Let 
me show you how to qualify for jobs leading to salaries of $50, $60 
and up, a week, in Electricity—NOT by correspondence, but by an 
amazing way to teach, that makes you an electrical expert in 90 days! 
Getting into Electricity is far easier than you imagine! 


Learn Without Lessons in 90 x: 


real actual work ...build- exceeds the supply, Our employment 
Ingrealatiris.~.wind- Garena gives Sou, ftime gorvice’ Tw 
‘Ciyde Fart got 

‘withthe Great 
er $100- 8. week. 


lence—age, 
need education. 
bars no one. I don’t care 
Af you don't know an arma- 
ture from an air brake—T 
don't expect you to! I don’t 


Sey ete. pes 
‘of Kow wemake you ames. 
ter practical electrician in 
90 days, teaching you far 
more than theaverage 
ordinary electrician ever 
inows und fitting you to 


‘makes no differencet 
‘Don’t let lack of money atop 
‘ou. Moat of the men at 
‘oyne have no more money 


Saaxobes: ttep into jobs leading, to Get the Facts 
i ately after 
Railroad Fare erhdustions Here, inthis 4 ,Gqysgie.your one erat chance 
Allowed orld-famous Parent schot 


“and nowhere else in the 
world—can you get such 
training! 


Jobs, Pay, Future sy cn corns whl ra 
Sotletat once dust mail coupon. 


Get this 


FREE /&p 
Book (.~. 


I will allow your railroad 
fare to Chicago, and if you 
‘should need part-time work 
Tl assist you to it. Then, in 
12 brief weeks, in the great 
roaring shops of Coyne, I 
train you as you never 
dreamed youcould be trained 
‘on the greatest outlay of 
ical apparatus ever as- 
‘sembied ... costing hundreds 
of thousands of dollar « 
lynamos, engines, power plants, 
autos, switehboards, transmitting 
stat everything from door Bi 
bells to farm power and lighting... 
full-sized . . . in full operation every, 


ot obligate your 


day! 1 Dept 77-73 
No Books—No Printed J S00 8-Pratine Se, Chtengey 1 
kemeus = 1 est yoecsng on at 
Nobooks, no baling charts... all Ene rf i Sc] 
COYNE ELECTRICAL SCHOOL } .. 
H.C. LEWIS, President, Dept. 7773 f 
Soo S. Paulina St., Chicago _Estabiished 1899 H 
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i Formulas Laboratory and Chemical Services 


RE Ee ON 


vane iagotatons Apoatagen sed ToGo Bown Sent oe ARRGIC TATE TAS MSR aE 
Fiano tray Materia Compas 6nt Fast Cragpee wate me todays Cs 


8, Birds, Fish 


TUS Pa wns 1 toes, Sat 


re aed 


‘eRe Wea Sa eta 
‘Spf einer Wark rn Staton, Ca 


Miscellaneous 


eens Set acrtegt oer 


eo 
eee 
Peeps eee 


eae mae rea 


eee ee 


a | te 
"Pktarat, eal Help Wanted I Eee = reed ot Ainley Company, 
Re rs 
at eae a 
Bee eee ee eee 
Bee ees aes eae oat eet 
ele cee omy ae | SEpsacr bade Satin 
ee ed 
4 . Motorcycles 
Incorporations ee ed 
DELAWARE Teorportor, Charters: Fem Smale | 
SE eran cee 
ae Se 
Inventions Wanted 


Novelties and Pictures 
Py Rp Bans Sir Fase tee Bas 
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T Shaved 


SYEARS | 


With this ONE Blade. 


‘An Amazing Record 
of Keen Shaves 
og 0 


muna 3 Ain, 


Now Comes The Most Astonishing Record In The History Of Shaving! 
Mr. M. T. Main, Of Kenosha, Wisconsin, Reveals The Fact That His 
KRISS-KROSS Stropper Has Kept A Single Blade Sharp And Keen For 
More Than 1500 Cool, Slick Shaves! This Unparalleled Achievement 
Proves That KRISS-KROSS “Actually REJUVENATES All Makes Of 
Blades! See Generous Offer Below. 


18 mn Me, in 
a Ed 
wig et ae 
arts of the U.S. A. These astonishing 
Oe eae ye 
et they have been proved tras beyond the 
poe grea 
tuoutha and. years--that eliminates “83% 
ore te 
Sich ee meat 
Se oe 


[Pies "and Yellow: 
Biv tn three evenines radiord B15 
gut Saturday terion Get tee 
“Cateck bottom Hae of rope 
‘ind inal Tt now for quick results, 


rauor that will surpri 
Fasoe it bela given 
iSSKROSE t's 


‘The Most sty sor of Sure shang pit 
Invention Ever ted! =o dingonal oe 


advance in abaving comfort and 
that. thousands refer to it as a 


‘Without oblgatiog me please send Muwtrated dex 
scription of KRISS ROSS Stropper snd details of 
‘Four Free Hater Ofer 
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Printing and Engroving | ___Selesmen and Agents Wanted 


a ot oe 
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Seah rea eeeaee o  o 


Eales wee rama 
Dept. Kea sa 


S fie a ca 


praes ieiee, 


COLD ep 
Bess vise huben Cenc 


SCeM ye Rhea cmd 


sak inal 
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sist Maer 


fa a sae hte, 


haa 


atone et 
$e wade Bk 
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PAA ae ar 
So eae 


qo eae wakes | peer een pe 


haere 


a a 
oe ere 
Bee eels 


Photographs and Supplies 


Ee “Rie fen 
came Sit ae oe ea iS 


Facetey, WSs wee tee As 


ee) 
ee 


=s i 
Gavin ae mares oe 


iat 
ee 


Pa : 
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Salesmen and Agents Wanted 
ere quality trata toot Wo Gare 


ry 
iam 


we 


AG 
ae a 


FOR MEN AND YOUNG MEN 


World Travel With All 
lee Paid / : 


nurse the awe of Exypt’ 
iterranean. sunset — 
ena art ae Now you can do it~ travel 
the whole world at ‘Your expenses paid.” Every one of your 
expenses of trneel wll be paid for you Tar out a ent 
nd you can draw a good salary besides! 


ig demand for men to handle the Radio operating on $ 
lly every vessel must ae 


is very interesting 
thomsaa who'wants tbe 5 


Radio operators aboard orwas tha flees of 
hee eae spe nna ter ring ned ihe 
be Sead salary. Yow don sn wp to in 
‘sores tony part of the Ey 


shisert ane cepptos then wid 
Hike tharge wen jou complete your te 


ttt ease RE 


iy oe Ra Name 
iba on Toss wail: 


—e. et Tors se. 
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Bhd Sumner seer 


NEEDS YOU? esicet 
be ona 


you 
fine Cotisultation Service 


cet bo 


MAILTHIS 
COUPON: 


33 
lds Biggest pase 


Don’t Don't Envy The Plumber 
== BE ONE! === 


LEARN IN 8 le 12 WEEKS a 
Ee ee 
UNIVERSAL PLUMBING SCHOOL 


=e Make More Money 


eee eee 0 


HAWKINS GUIDES 


“FTA Vouume 


1 A MONTH 


Read the Money Making Opportunities| 
x pages 150 to 16 of this toe, 


UARE NEEDEDIN 
= J RAFFIC INSPECTION 


EARN UP TO $250 
perme.eatary ant 
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How to Install Lights* 
in a Ship Model || 


By James E. Tomtryson || 


157 


YY THE exercise of a little ingenuity, | 
lights for any ship | 
; illustrated, for exam- 
le to fit the Spanish galleon 
dl by Captain MeCann for 
vuLAR Science Mowry (Blueprints 
6 and 47, page 102) 
‘To make one like it, lay out the pattern 
on a sheet of light copper or brass, cut it 
| out and: place the 
al at a ti 


ns with the right-angled 
cls inward and turn down the tri- 
lar tabs to form an ornament at the 


square, drill a hole to prove youcan learnathomeinsparetime! 
Gut w step of the Nieves ew sie yt ec Drang lng 
jaa iri will make this emmys iat, 

a 2 Hevea ws presen hone 

contract with you: SEneiaieroe 

en you enroll for our hometraining in Drat-| ] Grafting room fobs Irom the wise neon 

Spt ft 


pepe Dralting taining, by thenew Pee! | Draftsmen WANTED! 


 astrated 70,000 fine jobs advertised this y 
ou get a good Drajting py at $60 to $128 4 week Get 
i increase In pay ne. Get out of the rut, Make something 
refund every cent of your money Youtsell. Plan your future in Draltinge 
Even if you have only common schooling, 
even If you know nothing of Drafting, wé 
ce to make you a real Draftsman 
rund your money? Special surprise 
‘lier right now to the first 300 men who 
answer this ad—redvced price, easy term, 
‘Coupon brings complete information. 
[Bend and solder to form a square, slip 


bn the lantern frame, and solder lightly Smalpeicnon toaGrimyay Jeicxe new, rapid, simplified way 


fs Seaemanreoned aisetec Ths sew “Job-Method” tives you actual 
Wi of the right size, hore both in position and salary. tine way. Wit pcares Whice ea 

1 hole in a 34-in, wooden dowel to receive Coupon brings derstand almost without reading the es. 

the screw after binding the dow: sl pt oe uate eek 
eraree cae S Jobat big pay when they graduate, 

ind tint them amber with light varnish 


\tain. Strengthen the top by soldering HIGHWAYS TO SUCCESS! 


|uuall strips of lead at two corners. Cut a ‘The big money in Drafting goes to men who specialize 
a bas me in Machine Design, or Electrical Drafting, 0 Arch 
Heep round butto {tral Drafting, or Structural, Automotive. 1 
enough meray to know general Drafting practice. You 
bore st know how to calculate and design and plan origial work, 
ving one of the wires, ‘You need many Enaiocering subjects to fill the kindof aD 
nish the top with a spike of wood. Position that pare $60 to 


Solder two light cop $125 a week. The Amer. COUPON 


‘can School now fa 


lace it in position by ‘cludes this special. Brings 3 Lessons Free 
1; the top wire through th Taedireniah gs 


earl Gat them, Test your own ability 
it tight. Put in th ee to learn Drafting and et ready 
fg Jb and ga ‘Coe 
maint, if you wish. *. pon also brings surprise offer, ané 
larly, real instead of haitation et, Professional] Complete information abmet eur 


: eenpepee npr an 
int the edged cf the epentgt a ee Parry 

he outside with mica, upon which cross- a 

urs may be painted. Flashlight bulbs 

jen may be placed in ne oe ins. It is 

pomaty, of couran teem Soo abe es. eranea Sines 
eure es be heat : Parisi 
Roun bathe usny be ‘eed os sidiag Le 

bite if satably ented oi uses 

nel. ‘The screw threads may be filled | 00d. 

its peso andl acai geet cert 


Ornamental lantern with Mashlight bul 
forthe Purutan Scrence Monit gal 
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The only man who 
could talk to the 
Superintendent 


SOON atte began wading” a wadent 

Sioer tun he ther day we had 

ange in managemene at our plant. cere 

aay oe aden that ats 
‘ime, For, 


hme wil prepare you fe aces 
ke bt Veni wilt Put he ep 


Sa ee 


eT 


Ea remeerreree Meg 
CAMERA FREE 


cee Igor 
Peas 


UAE an TeeTOORT 


Sieg: | hour: It if youcan quali or the Air Reserve, 


lay spent wlth the T. C. S. la the | 


Commander BYRD: For a Yicense a8 an i 
| Ser pilot you must have had at least Sit 
| hours of solo fiying. That doesn’t mean that 
you were alone in the plane, but that you 
‘were in command and operated the controls 
alone. An industrial pilots license entitles you 
te cary merchandise’ or mail. inited comm 
mercial pilot's ‘allows you to earry pas- 
| songs erie ete « Emon aes eee 
fen miles fron xed hase to et J must 
| have had fifty hours of solo fi i 
Porto the ey oe lord 


| Eeeetee east 100 
elo hyn 

Sir Ur Hw an gt euch ving 
experience to, ae 

Heensrs after I have got my diploma from the 


fa 
ver the county 


‘person to three or four dollars an 


| the 


Governient will arrange to give you f= 
ig time in Government planes. 
‘Sdrc GUPPIN: What other ways are there 
{for me to get in the required number of hours 
| im the air? 

‘Commander BYRD: 


It you are 
cone pte po neal: ns tal, 
‘here you can exchange your services, or part 
of ther, for the wceasional use ofa plane, that 


Wil GURPE” Wont hat ct 
ape 
nd ee 
eee eae 
sa Jou would have something to do b 
See ees 

basa 
Enreeateaiaeoares 
SS marerpae 


ie, for much 
mae cane 
Plane, be sure it will pass the Government ine 

ion and be eens, before Sou ay a9 


haying the parts and 
‘nine separa 


onmanicr BRD: Yes, but 1 woulda’t 
advie yom to. try it. Yow probably could 
take something that would dye but 1 doubt 
tint you coud fet license fori. The engine: 
‘rng Skil that foes into even sal tosern 
plane i far higher Uhan that required to bid 
tomotiien 


"Mr. GUFFIN: What could T do with a 
plane of my’ own, to make living? 

Commander BYRD: "You oink do «mune 

ter of things 1 ‘groving ie 

a passengers outside 

i the future Uhere 

in 

oe ls by air. You might 

sha deeb wal Catt, w Shader 

Fine to connect with one wf the through air 

mail routes, ‘There's nothing to stop sou, if 

Sou have the right srt of plane, ro rnin 

Cover the etshished tireays: the airports 

| Se fice tall pera "There's alway the 

sity 

| "Soprides®™ “And “if” you become “expert 

comgh, you could start afte aviation school 
sf your gn. tachng oer to 

GUPFIN- But to do any of those 

| things 1 sould have to have my’ own landing 


i How to Get into Aviation 


(Continued from 


uy 


fel, angar, mechanics and uch accesoricn, 
wouldnt 
Commander BYRD: Not at all, There are 
several thousand landing Gelds in the United 
‘States, several hundred of them i ipally 
ope, td many of thes Ing eipment 
Service arrangements available 10. any 
‘irgan a moderate ee 
+. GUPPIN. Tn nterested in photograph 
Ts there a goo future in aerial photography? 
Commander BYRD: ‘Decidedly, especially 
in aerial surveying. Am aerial camert it €3- 
penaive, but fs use i increasing very rapidly, 
{nd Tbaliove eventually most of our surveying 
fod mapemaking will be dane from the att 
‘They tell me the Brock serial earwery, for 
Instance, does more accurate work than Gov 
crument topographers. 


Eee 
rea 


Id never 


‘appears to be, 
with one of 


have any trouble in. ‘ae job 
the air tranqortaion compe 
“ure GUFPES Ho many concerns are there 
lincly po en ter ah 
Communder BYRD: T don't know that any- 
ne can anower that. question presnly. “A 
diesen or more companies have 
ver some twenty tall routes: Many” 
Se bulding planes to cay express mater 
Soe af the hig expren 


‘companies, “more 
planes and a need for more pilots, No doubt 
These and other commercial activities in the 
ir will increase more rapidly’ in the nest few 
years than ever before. You’ 
{nto the atmosphere of avia 
way for a while, before you find the opparti- 
ity which will yu bet but think you wil 


think TI have to opend in feaing my” wa 
fr you aay, before Tam making’ a god 
ass locomotive engineehmy, or the 
at acne? 
onmender BYRD: That's another thi 
that ‘on your own special aptitude and 
initiative. I wouldn't expect young man to 
hake more Un a bare ving fr the fet io 
tthe Jeary pte think he oun 


each the point of sly da surplus 
re quly In me ofthe ther ches of 
Commercial avistion. 

“hr OUPPIN” As'an airplane mechanic, for 


instance? 
mmander RD: hats 4 gd trade, 
of pling beter, ow tint a Coverntet 
requiring every siplane mechanic tobe 
Tense ‘That i n0 fensed airplane can be | 
overhauled or repaired by anyone ex 
cil ech ip fy enc gh 
‘chanialy inlined, it may lead ko very good 
tne inthe bing of plas ft he 
engineering training, his opportunity 


Shes GUPPIN: How would you suggest 
‘go about getting into that line, if T decide 1) 
‘want to take it instead of piloting? 

‘Commander BYRD. The only way T can 
suggest is to get a job in an airerat factory and 
‘put the best you have into it; unless you have 
the means anid the qualieations to take the full, 
ceourse in n> of the (Continued page 100) 
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The Sun Rises 


ortu 


Opp 


'AKE big money in Aviation. Thousands 
of opportunities are opening every day. 

It's the business of the hour—the gold mine of 

the future. Just as in the automobile field 

when it was new, men who learned the funda- 
mentals climbed to the top—just as in electric- 
ity, radio—so it will be in Aviation. 

This great, new field is open to every ambitious 
young man and woman. There are 53 different trades 
in the industry, many ground jobs. The business is 
humming. Manufacturing of machines and parts is 
growing by leaps and bounds. There are now 4,000 
airports operating in America — 6,000 privately owned 
planes. There's big money in this life of thrills, ad- 
venture, admiration. Read our Free Book, “Aviation 
and You.” 

Wide awake men are needed as mail pilots, com- 
cial flyers, instructors, inspectors, riggers, mechan- 
at flying fields, besides the thousands of positions 

factories. 

‘At home in your spare time, you can learn the 
\damentals of Aviation. Lieut. Walter Hinton, first 

‘rans-Atlantic flyer, and his staff of experts will guide 

instruction from beginning to end. No previous 


\VIATION INSTITUTE OF U.S.A. 


=e 


Walter Hinton, President 
‘Connecticut Ave.,N.W. Suite210, Washington, D.C. 


fering a great, new 
offering a gre hity 


‘* 
orate. 


AVIATION 


ae” 


One of the bury factors 


‘The Aviation Institute Course teaches you 
everything you need to know, right up to the 
point of actual flight instruction in the air. 
All the principal ground work, so absolutely 
necessary to qualify, is secured in a compara- 
tively short time at home, without interfering 
with your present employment. 

When you have graduated from the Institute you are 
ready to take your place in Aviation. 

If you wish to become a pilot, final flying instruc- 
tions are given at our own flying field in Washington 
or at other fields in all parts of the United States 
in cooperation with the Institute. Five to ten hours 
with an instructor and you 
ean ne ant EREE 
free to graduates. 

Get all the facts 
about the Instit 
course and the way it 
leads to Opportunity. 
Send the coupon 
today. 

me 


‘Aviation Institute of U. 8. A. Suite 210 
M15" Coamecticat Ave, W:, Washington, D.C, 


‘You may send mewithout obligation a Free copy of “Aviation and You” 


ame 


1 
1 
' 
1 
1 
1 
i 
[Mee Noe under 15) 
1 
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[ARTOONIN 


LEARN AT HOME: 


UST read the following “straight from 
the shoulder” letterand you'll see why 
we say that the Washington School of 
Cartooning can prepstte you for the 
Pay field of Cartooning, in your spare 
time, at home, by mail, 
fhe enclosed cartoons,” says O..A. 
Pokrandt, a Wisconsin student, “are sim- 
piles of my progress in drawing. I have 
received $250 for these and the enclosed 
letter will show that I have a ready: mar- 
ket for my work in the future. ‘The mak- 
ing of cartoons has been one round of 
stire and enjoyment as well as prof- 
table to me.” 


Cartooning Pays Big 

There's no more attractive or highly 
paid profession today than Cartooning 
Millions of dollars are spent every year 
on cartoons, Capable cartoonists earn 
from $50 to $250 a week. Learn to draw 
side-splitting comics—right at home in 

re time through this amazing method 
that has already been tested and proved 
by many Washington School Graduates 
No special talent or previous training | 
needed. No drudgery, And in a very 
short time you should be ready to make 
money drawing cartoons. 


Send for FREE Book 


A new hanidsomely ilhustrated book has just 


| get part-time instruction 


How to Get into Aviation 


(Contd from page 158) 


‘which specialize in airplane 


BYRD: Yes, indeed: and 
some of them go into the subject very thor- 
‘oughly—for instance, the Massachusetts: Tn 
stitute of T New York University, 
the University of Michigan, Leland Stanford 
University and the California Institute of 
Te 


Sir COFFIN: What woukl Thave to doto 
tale ftom tare 
Senmander BYED: You'd have to yam a 
aetna oud bam fo ms 
Seal cgeeeg Tat cons 
you'd bave to be very pod in mathematien 
Specialy.” At New Yor Unieratyaad T 
Wie thers salar ae eal = 
feeed Sor ct es oes eee 
mechanical engineering course. Te 
Se eenetinl sees fo 
‘theory and design, 


‘Mr. 


‘course, what would be the oppor 
tunities for me? 

‘Commander 
neers are in great demand by airplane builders. 
[believe this demand will continue to grow, 


BYRD: Aeronautical ‘engi: 


you developed original ideas for plaarse 
Struction, and, they proved. successful=jon 
‘might eventually become the enginerig hd 
Fine Te there any wag’ I'eo 

these engi 

ing dastiznes, 


courses while 


Slnplane factory or in some other job? 
‘Commander BYRD: 


‘Yes: New York Uni- 


‘in Tuidustria 


‘courses given elsewhere, but presume there are 
oF pile sac courses at ater univers 
(e. GUPFIN: You spoke several 
other occupations in ‘commercial aviaticn, 
What are thes? 
inder BYRD: 


You know the operation of tra 
prt of a railroads 

Encks: airplanes run over regular airways, oF 
Atleast large part of commereal fying i done 
‘ver these atrways. ‘There are airports to be 


‘maintained and operated, just like railroad 


ancien Reged ba eft | Sled ol epee Ber 
ea od bog Pg A 


diate Information on the wonderful opportu- 
nities in Gartboning and shows hove th tar 
Ung method enables ypu to entcr this Bel 
Twtalleallabout our tudents—thet succes | 


what they’ say—actual reproductions of their | weather, the beacons and flood li 


work-how they made quick profits while 
studying. This attractive book will be’ sent 
without cost or obligation. Sead for it. Mail 
Coupon NOW. Washington School of Ca 
fooning, Room 2410F, sth St, NW. 
Washington, D.C. No obligation. (No sales” 
‘man will eal. 


Washinaton Schou of Cartooning 
RoomJaiobitts-18th St... W:,Washingron.0.C- 


Pies ener wits chlgtion, your iarted 
FREE BOOKLET on Cartoning 


ain Pini Stewie el Wie 


Nun 
ry 

Adres 

cay 


lighted for night fying. At the airports there 
fre the radio direction apparatus, sending 
‘out signals to guide flyers at night or in bad 
ts to be 
ftiended to, hangars, mechanics for repairs, 
cil and gas supplies, and an organization 
handling pasengers and freigh 
up to alot of different kinds of jobs besides 
flying. ‘Then the airplane companies have t 
‘gout after business, just as the railroad and 
‘Steamship companies do. That means ad- 
vertising, personal solicitation of business, 
and organizing traffic just as the railroads do 
it. More jobs. Add to that the designing and 
| building of the planes themselves, and sou see 
there are twenty, thirty. perhaps forty non- 
Aying jobs for every pilot's position. 
| "Mr. Gurery: Are most of those jobs filled 
| by men with experience as pilots? 
‘Commander BYRD: (Contnund on pact 101) 


ee 


That adds | 


Sell Master-Lite 


Caste 
= 


FREE 
vist: BOOK 


‘October, 1927 
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How to Get into Aviation 


relation to flying: many are positions im which 
few pilots would fit. But the morea man knows 
about every phase aviation, the beter qual 


3 Wnt’ do such jobs pas? 
Commander BYRD: There are po, stamd- 
ards yet, T should any they ought to 

the wh ete, than wie wok for i 
Seabhious goung ian The fou is oo male & 
job. for. bimeof, eaing ‘his 
{fagiuation to do something nobody ce has 
love, or da fe better than anyone else cam do 


pe ne fst th 
‘and I want to tell you how much 1 
ciate your taking the ime to answer 


Answers to the Sam Loyd 
Puzzles on Page 66 


Cheese and Imagination 
‘The cheese i divided into two pieces by the 

: into four by the second: eight by the 
‘teen by the fourth: twenty-six by the 
‘ft, and the fran total, forty-two, by the 
sixth. Fifteen minutes. 


Guess This Word 


‘An Arabian Lunch 
payment of eight 
224 loaves of bread ‘established the value of a 
Tat as three ovina, ‘Therefore, the man who 
contributed five loaves, having a value of 13 
ning, was entitled to m return of seven coins, 
amount, for the 

Fifteen 


My 


icces of silver for 


Which Teft one, the 
‘man who contributed three loaves. 
wes. 


An After-Dinner Test 


touching 1. 
between I and 4. 
fat head of Tine, and the feat is pe 
‘Ten minutes for the solution is excelent 


‘The Cost of a Villa 
One fourth of Mra. Si 
cul ter na, oon arent 
combined funds, uy that shady grove 
‘and babbling brook. The other six sevenths 
comes to 80000, 50 that ‘one seventh—the 
ice of the grove—must have been just $1000. 
minutes. 


A Present for Grandma 


inte 
t 
ats 
iE 


iy 
i 
i 
e 
g. 
a 


4 
1 


HERE is no field of work in the 

world today which offers mich 

amazing opportunities to young 
men of daring and who love adventures 
as_does Aviation. Although still in its 
infancy, there is a crying demand in 
Aviation for young men with, courage, 
nerve and self-reliance. For those who 
can qualify there will be thousands of 
highly paid jobs which will lead quickly 
and surely to advancement 


portuni- | Pick Your 
Pion Job! 
Airplane 


ties Await 
the Trained Man 


Look over, the Gelds of 
work which are open to 
the young man today 
‘ou will find that Avi 

tion is the ONE FIEL 
that is not overcrowded — 
the ONE FIELD in which 
there is plem 
at the top. 

Only 21 years ago Orville 
and Wilbur Wright. made 
the world’s first. airplane 
flight. Now airplanes Ay 
around the world. Yes, 
Aviation offers the same 
tunities today that the 
motion picture industries 


HATH 


automobile 
did. 15 


20 years Men who got in on 
the ground floor of those indus- 
tries made fortunes before 


others woke up. AVIATION IS 
NEW! It clamors for net 
young men—and the traine 
man has the world before him: 
in Aviation 


Easy to Become an 
Aviation Expert 

You can qualify now quickly for one of 
these exciting, highly paid jobs through 
a new sure, easy method of training. 
‘The study of Aviation is almost as in- 
teresting as the work itself. Every 
lesson is fascinating and packed full of 
interest. That's why Aviation is so easy 
to learn—you don't have to force your- 
self to study—once you start, you can't 
eet enough of fe Only one out of spare 
fime a day will give you the basic train 
ing in an amazingly short time. 


Daring Young Men 
Needed in Aviation 


t 
HETIL 


wonderful oppor- 
and 
and 


One student, S. F, Mi 
cago, say 


Janes Freres Param 
Freed that wach’ value cose can be ha 
‘practical men for 


Personal Instruction by 
Experienced Men 


Men who have had actual 
experience in Av 

ou. personal atten 
guide you careh 
your training. They sele 
the lessons, lectures, blu 
prints and bulletins.” They 
tell you the things that are 
essential to your success, 
Every lesson is easy to read 
and quickly understood, 


Big Book 
on Aviation 


FREE 


Send coupon below for 
‘new Pree Bok, just 
outs Opportentics 

tniie-Tirplane 

Tndwirrs, Ie 

is Increasing 

and inseructive 
and willshow you 
many things about 

Aviation. which y 

never. knew before, 

Only a imited min 


oie 


through 


AMERICAN SCHOOL of AVIATION: 
Dept. 167 3401 Michigan Ave., Chicago, Il. 


AMERICAN SCHOOL, OF AVIATION, 
Ea Michigen Aves, Dept. 1367, 


ae 
Sea ami 
SSE Pate | 


ee. 
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Science and Religion 


ther ‘we go, the 

farther we find we 

| have still to go. 
‘The Bibli 


to have| 
fone, Tt does not 
Dr-Prank Crane say how He 
them, ‘The 
tists’ discovery was merely the discovery 


| of the manner In which God work 
Science found out that the Creator grows 
thingse but docs not make them. God 
| builds a tree by making the oak grow out | 
< the acorn, "That is His process. ae 
there is nothing antagouiste in it to the 
This eecnasing new | Bified accounts hapa | 
way, ie saree 

ugh membership 
fn Fireside Indostriey : 
the national guild of ‘edge, It is to enspirit us. This it does. 


artistic home workers! 

Tete seostsseut at | John Dewey, LL.D., Ph.D. 
‘Grery misters Profeasar of Philovaphy, Columbia University 

I. MY judgment the whole enterprise 

‘of reconling science anc religion is a 

nistaken one. It is the business of an 

on to ha the kind of 


Par ray ie CREE 
s Pane HAWAIIAN \*1 5cuitn ¢- 


and Case Sey 


Earn money at homey 


mensnd womendo 


apes a rede la epresent 
lations of persons wh 


for conclusions 


nat oa 
FRecieentior Maer ta ct 


| fe Sure 
uh 


tury of ou ers 
Money-Back Offer with the science of 
soNibah heennde theres ees paar tod 
joletisideitictneete et anpetaayi | | “Applying this 
Fase, Sather saad Vetiese ra ree: idea to parti: 


ular case, I should 


Beautiful Book FREE have no more in- | 
‘Thebeeuifal Hoku Frsidelpduotrie Uhustrat: terest in harmon- 
Sat a, Soe izing the facts re- 


“S garding the as 
and| 


of our globe, and | 
the origin and the development of living | 


forms, with the poetic legends of early | 
Semitic people than I should in “ recon 
Lan | cling” them with the ervaton sath of oj and sample Leon ate o 4 
he North American Indians. It is a mis- | Natignal ‘Schoo! "of (Cartooning, e13 Fenton! 
Fireside Industries, te Biilding, Cleveland Oma 
Dept. 5L-P, Adrian, Michigan take to think of 2 | ne 


itself which is a fountainhead of truth. | Experiments with 110-Volt Alternating Current: 


| 

1) Teis only a name for the conclusion sub- rey 

| | stamtiated by the most thorough, exten | mee ae gy to at dn 
ve_and impartial methods of inquiry | yortetftotiartyr ite thcrnh 
lable, ‘There is no rival method of-| Be 
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| Science and Retigion | He Clipped This 


(Continaed from page 162 


Ve 


ligious provided he realizes that relige 
fon is concerned wi ul spiritual 
attitudes, with aspirations and ideals, 
fand not’ with the physical, | 
Mistrial fats which fall 
fund free in 


Daniel C. Beard 


Att; Authur National Set Cov 
‘ey Sete oe 


cusnies PWwORTHES 


And Made $8,500 in 7 Weeks! 


cum; Wieser aeeare 
hn beens od hs 
rican Magazine, be was 
ees 

sap ts ones Ho 
easiest amr Be 
selves in with h | ¢c its instructions, Now be 
ali Feenarrd | is oat Cj the rut of artes 
oomasendereed | work wad pass pe Ney te 


DO not see where thes 
a conflict he 


religious 
to the spiritual 


people are equally bln 
Ineaning of the Seripture 


re 


tog front 
‘wna fre hook. So, vend 
ay 


good 
ht youre, 
ar the brat 


Our Book Costs You 


‘own, Now be is making more Nothing 
wey than he ever thought you ad to way 10 for hie 
nae ak Ran as 


Mf you want to do what haves do that Y 4 
Worthen tid, send for" thin hing 
remarkable book of businest wone“Seust snd udcfare far feefTeteypiawety, menage 
| Success. Learn the sceret of dare, Cours eh yu el find ce 
His success, Use our money Sot Rasuaeted Park of Taos 
making ayatem. Begin at See pal Vesta ree 
home." In your epare, time. vest irk atone, aan 


‘Daniel C. Beard 


doubt disapprove wan 
fas facts torlay. ce does and she 
deal with material things and the churches 
; tual things but they should eut 


some peepholes in their high walls «| Success Without Cap- 
dogma and see the awe-inspiring great 


futofobecurity"buslt uy ant 


ness of Goil's universe, outside thetuck | ital Experience or Bonin 
yards of the churches. Education eae Eger 
| Gi, Vast Wa coc sakteegs Perhaps thin book wil do ae 
Arthur Capper serie ae oar ieee book Nake fer, {Wconte You muhiny 8 


it yest in eal 


U4, Senator rom Bo 


foley 5 grocery cer, 
leit oted ero 


HE truths of science and of religion 
welong to different realms anil come 
through different fac 
spiritual experience is 
scientists, but 
nize it. Lord Kely ) 
strougiy enough, you will he forced hy 
cience to b 
in God.” Appre- 


- 


sin nag pert: ake 


jock! Blame Yourseil if You Don’t!) 


(Get thie Fr 


creation | MAKE MORE MONEY 5822212098 S7°S2E 
Sexe Travel on 
Siting spec “Uncle Sam’s” Payroll 

ih vain pti » RAILWAY POSTAL CLERKS 

covers; all CARRS 


harmony. i $1700 to $3000 Year 


Contin on pope Toh, | MEN—BOWS, ITUP SR RAR COUPON 460” ome 
Steady Werk! | Ne Layo, MOMENT," sstman 
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Ay Max who cam read and write and | 

a pao pry can ome an ca | 

aorta ea reve. fo 
earn the BI 


At the same 


of 100,000 job 
learning the BIG) PAY profession you ean 

joving the sights and wonders of New 
Fort! the Sauder Bagdad. 


Be an Electrical Expert 
datos of the NEW YORK. ELEC 
{OOL are ia demand 


me you are 


eer s| 
lected contretore: When 


Personal Instruction 
‘The NEW YORK ELECTRICAL 
SCHOOL Is not a corresponieues school 
You learn by do personal instruc: | 
tion on full size ntsndardshectrical equipe 
iment under” the personal supervision of 
trad iat ruct 


Inara tity 
ml warts ror integer pete 


ate ane eek oti el 


‘The NEW YORK ELECTRICALSCHOOL 
40 W. 17th Street, New York 
seersneeeeM ATL TODA Y-reoessssoe 
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Science and Religion 
(Cts P 


Samuel Hopkins Adams 
Noni 


‘HE scientific 
_and religious 
tions are irrec- 

Selable. "This is 

the fault not of 

religion, but of the 
igionists. They 
have made the 
spirit, subservient, 
to the letter, the 
fact to the word. 
From the mo- 
~~ ment the Bible or 

Samuel Hopkins Adama any other hetero 

geneous compilation of commentary, 

observation, and opinion is made final 
arbiter, reason must resign the debate. 
Science says, “In the beginning was the | 

Fact.” ‘The religionists ‘say, “In the 

beginning was the Word.” ‘There is not. 

even a parting of the ways between them, 
1ey have never been together. 


George Palmer Putnam 
Pair, dnt, Rash 

'T IS my belief 

that people 
‘rho cannot recon: | 
cile science and 
religion are too 
Shupid or too tune 
‘educated to under- 
stand either or 


conception of God 
is that of an in- 


the world. Science is man’s gradual inter- | Hy 
ion of the phenomena 
in other words, God created what science 
best, i 


slow faltering 


“s greatest chance 
to understand God. And every step up- 
ward in science accentuates the supreme 
artisanship of the Almighty. 


Royal S, Copeland, M.D., 
A.M., LL.D. 
Set? Kw Yak 

Y YOUNG 

son said 

“Papa, L can't 

soaks up my maied 

whether to follow 

science or relig- 

fons” T countered 

with this question: 

ZWhy. not fallow 

both?” 


ing the di 
¢ origin of the 
Biblical account of 


sential thing is there in it which can be 


disproved by the scientist? Assuming the 
correctness of the scientific theory of 
evolution, what is there in this to shock 
the reigionat? aa 

‘A scientist can be a true religionist; 
1 clergyman a follower of science. 
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DRAWING 
COURSE A 
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Some 


Eoemmeerr rat 


1s what V_ Strandberg, Minn. sold in 1925.-Last 
{year he acid 3800 bones. Many of our agenta in a 
ere time car ire samt of money sling ext 
Greeting Carda in Box Assortments, WS 
ubinh 2 Mapalicent Caritas Bur Anertment, 
Containing 21 highvgrade ‘Chrstas cards and 
{biders Steel Engraved, Colored, Paneled and Bor. 
ered, each with am envelope, which sells for $1.00, 
Sd conta our agent Sie. A valve never equaled. 
ACH SALE MEANS 100% PROVIT 
ieteismaravncrs sitios, 
‘Kueormonts, Write uy immediately, aod we 
Sil ctod fal porictare and free sample 
WALTHAM ANT PUBLISHERS 
7 Water St, Dep F-5 Boston, Mama, 


A2cStamp 


—will start you on the 
road to success. See 
| Money Making Oppor- 
| tunities on pages 150 
to 182. 
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Modern Magic in Light 
(Cantina fom pe 3 
street—at leat not ny virtue ofits street 


launps, which are relative id faint. 
It owes its brilliance—uneven and cot 


lig 
perhaps the world from 
ipoint of rationally planned, even 


IME visitors are favored with a trip 
through the factory’ w 


sion is of large quiet spaces, with a casual 
distribution of machines and a striking 
scarcity of human operators. A dozen 
girls and two or three men seem to be the 
total personnel in one department. Yet 


production is at full blast. This is the 
triumph of modern mac which has 


of satellites spin and gyrate ath 

speeds. It is the perfect measured 

of planets and of aton 
We po 


i forth moe 
eed sparingly. ie playa a ial 
Vital indeed seem those metal fin 
hat pick and push and squeeze 
Withdraw and do a hundred trek feats 


lime and a few 


glass. On the 
floor above are half a dozen furnaces, each 
with a es of glass. Fuel 
oil has supe 


takes th 
heat to pul 
wise the 


wand 2700 de- 
fear or 80. Glass 
inuously day and night, ex- 


shay 
od 
They tantly as red-hot. bulbs 
Which roll aveay on an asbestos belt 
pass the test of a coldblooded mechanical | 
critic. The machine produces 64,000 
bulbs in its twenty-four-hour day, 

A lamp-making machine takes bulbs, 
bits of glass tube, filament, socket bases, 

converts them into lamps at the rate 

of 2500 a day. A crew of five girls feeds 


Here is all kinds of 
ing, genuine and 


magic more fasci 
useful, 
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WANT BIG PAY? 


Then Get Into The 
LECT ett 
tony 


eh we etrraten Wage? 
we ae Ee eee te terrain Woe 


me 


mt eet 
mae Eletriy 


se yes learn by a 
Iothde? 


—— 
ise ee 
She 
yoke 
become Bla Ray 
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READ MONEY MAKING OPPORTUNITIES 
ON PAGES 150 TO 1K OF THIS ISSUE 


MAKE MORE MONEY 
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HIGH SCHOOL 
COURSE IN 
TWO YEARS 


hewbile 
and. High School train 
You can't hope to succeed in 


the tae ofthis Rendicp But you 
can remove it, the 
Shoe hey you. 


FIT YOURSELF FOR A 
‘course, 


MONEY MAKING OPPORTUNITIES SECTION 


Our Future Cities 
\Continaed from page 28 
On the streets, surface trolley ears wil have 
fot acral lap pons, und everyting 
s and. everythin 
he that will impede the stream of trafic. On 
imany strvets only pedestrians will be allowed 
[Atleast three distinct varieties of automates 
trill doubtless be in. existence. Seal, light 
ars, more like the Prench cycle cars tha most 
‘Sutomobiles in use in this country now will 
Probably be common. Large vei ary 
Traine of mach vehicles—wi 
pray urine av the descendant of the 


Carrying food, building, materials sid me 
shorter hauls there will 

frcight-ways, while esa vo 

ips, in all likelihood, will change the 
ance ofthe city more than any other on= 
thing. ‘The great apartment houses of the 
future will probably be Hat, to accomodate 
airships. Centrally located, us the railroad 
terminals are today, there ‘will be huge air 
docks for the trans-Atlantic air liners. ‘These 
fous VAL reat ot toe rete 
asseniger-ar vier-than-air machines, 
and huge dirigibles a quarter of a mie or more 
in length, to meet the need of slower 

Bright’ artiGeial Tights wi 
tunnels, the deep basement 
ground streets. At night the s 
fin 
‘well a the lights of sirahips and dirigibles, and 
the route markings and trafic signs of airways 


ht enough to give everybody “klieg eyes, 
snd end. by’ legislating themselves out of 
tiatence! 


Rare Gases Put to Work 


ON tates are well scusiated ith he 

iat appear as inaitely woall 
parts ofthe ar we breathe, uses f 

Et Toe bea found.” Wha. be 

in rapid succesion argon, neon, krypton and 

enon were discovered some Jeary aio, 

through the brilinnt work af Sir William 

Ramsay and Lond Rayleigh, 


gators, no one knew of any" practical use for 
them.” But now we are famihiar with the tse 
its peculiar inert 


Wis 


man. Neon gas glows a bright orange 
clectsie vacutim tubes that serve as advertis: 
ing street signs or as powerful, fog-piercing 
irplane beacons. Its ame colored 
‘p_animated pictures in the sues tele- 
‘tion process the Bell Telephone Labe- 


‘*Rrgoefilled electri ight bulls have proved 
more efficent than those flled with common 
nitrogen gas al 
Tight bulls manufactured toda 
argon ot other rare gases. With the exception 
Thelium, required in larger quantities, these 
gases are obtained from liquid air as valuable 
by-products of oxygen manufacture. 

[clam is extracted from natural gas; at 
Fort Worth, Texas, a Government plant has 
extracted it on a large scale for airships 
Recently another use for helium has been 
{found in the substitution of a helium-oxygen 
nisture for the air. fc ‘breathed “by 
deep-sea divers. The “synthetic air” promises 
to avert caisson disease or “bends, x] 
sand sometimes fatal malady that ‘dive 


x 


So writes W. H. Adrms of Ohio in Aug- 
ust 1925, V. A. Marini of California re- 
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Here Are Correct Answers 
to Questions on Page 59 


‘The best submarine gardens known on 
this continent oceur at two points along the 
coast ‘of California, one ‘off Santa ‘Catalina 
sland, south of Los Angeles, and the other 
in Carmel Bay, just south of Monterey, At 
either of these places « trip in a glass bottom 
‘boat ‘will disclowe the most 


ly even an octopus, or “devil- 


Like most of the other great caves in the 
‘was formed by the slow dissolution 
limestone by water. In this part of Kentucky: 
the rock consists uf thick beds of limestone 
Surface rain water penetrated into the eracks 
in this cock and gradually dissolved it. Tn the 
‘course of hundreds of thousands of years the 

streams of water have hollowed oui 
mense caverns, of which Mammoth Cave 


Such moss-covered lands are called “"tunsdras 
‘They exist in northern Alaska, northera Can- 
ida, parts of Greenland, ancl over large areas 
in northern Siberia, 

4. Undoubtedly: the 
ill ive 


always resented control by. the Mexicans ot 
other outsiders, and have given good account 

wmselves many times. in attles with 
Mexican troops 


1, Ege tinsel thro he 
len, you will se long grays 
ing like beards on telephone 


other wire of rape that remains ia, place 
several years. "This mose 
Spanish mass that deruraten resin Lauiiann, 
Hlorida and parts of California, 

Balsa wood, a product of part 
the Amann Iver, 

regions 

this breed of cattle originated, 


moral this has Deen 
custom of the negroes in the southern part of 
the Sudan, south of Egypt. 

% ‘This remarkable man was a real ruler 
and lived about, 1100 years ayo in the city of 
Magdad, on the Tigris River, in whieh j 


8. From time ji 


curious charneteristic belongs to the 
iver in China. ‘The Tarim iver rises 


LL. ‘This tree recently has 
pote though the ac hatte tie hs 
heen reported an effective remedy fot leprosy 
Government scientists of the leper station on 
the inland of Molo 
Islands, have had sul 
treatment. ‘The chaulmoogen tee grows in 
‘uany East Indian islands, but mainly in Bur- 
‘ma, which is the easternmost part of India. 
12, ‘The largest flower known 
island of Sumatra, a Duteh 
East Indies. ‘The botani 
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| steppers owt of the drive and off toward his 
hank;at noon, when became home. Both times 
Vis tean had shied a litte, giving him the 
| satisfaction of reining them in with capable 
ands: both times be had frowned at the pre 
| cceupied man who worked with it The second, 
| time’ his Negro coachman had muttered: so 
hhad he. Lunch, then he had come to the 
Tibrary window. ‘At frst he sat in a 
| chaie and stared across his broad 
though to blast the nuisance away by” the 
| force of his glare: then he stood, now he was 
pacing, back into the shar 
oom, then up to the light 
| Why doesn't he get a team and haul i 
| away?” he” snorted. “Horses; they” will 
always got 


BY 
ceursed in 
Tiere worked 
Marston exploded. 
“Tmpertinence! Using 
egg Filatend tho 


pel black derby on hia white hair, and 
with cheeks flushed, he charged down the 
‘alk, through the iron gate and up to the 


and forth, with every torn at the 
mw delayed while he looked out and 
ote language. And that rman out 
"AY last’ Mr. Oliver I. 


ogetical 
be something wrong,” 
trying to loeate 
‘Wrong 
sapped the 
Why don't you get a horse 
thing was? wont have i standing ia Toot 


start! 


ry sie: TH Wurry it off 

"The man had returned to his_problew 
‘xenin. If the worthy Mr. Oliver H. Marston 
had used his eyes to better advantage, 
wouk! have noticed that for a 
‘apparently io very serious troul 
‘were unusually clean: his clothes, too. 
Ui was no promissory pote tobe scrutinized 

ha judicial ese: 
x 


than T to be on 
the 

WN et team then; get a team. Hal it 
away from here, 

‘Just a minute.” “The voice of the intruder 
changed: he had hunched lower and a quick 

vg wind almuat drowned i 

tas minute. Think... fixed 


HOPE sol Ttyoa had « horse you'd have 
been where You're ving long ago. 
get 


bat with vague 
If the most. impor 
tant banker in Detroit could bave seen the 
twinkle in the bluegray eyes that looked 
down into the bowels of the machine—but he 
could not. “He was leaning over, though: so 
lowe that his coat wae brushing the other's 
back. “Bet! On a thing that's been standing 
here for hours! ‘What's broken? 
“Nothing. Only" The hammer 
furiously——on a perfectly innocent floor board, 
it happened, though the gentleman whose 
curiosity was working (Continued on pase 169) 
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‘The delayed one straightened up. “I had 
fan argument with a friend this morning. “It 
te tomy btn that coud make forty-tve 


for the frst time the banker actually looked 
At the machine 
i Xone the fgtory 
{to tune up atl.” Supposed to 
siimecn ba" vp 
"Tpongrive mil 


oa hPa io 
Tea eee nce 
‘ietheeste Re? Pat 

SA 
sit ape 
cronies 


execut 


vs 


VV HERE are, you going to demonstrate 


his speed 


Say 
“Sorry, have to hucry." ‘Then the driver of 
the runabout seemed” to reconsider, He 


oped un Idked beck 


h something of 


ya 
“Well er—T_ was planaing—ah—to_ dive 
cout there myself This afternogn, “Wotld—um 
wid yout ave wn te utter 
He shot the fats thou 
il Herrick, who had been angling since 
eight o'clock that morning’ for fost such a 
fe, forgot an empty: stomach nd endless 
beste of Bclag temtadonsly bony diag neti 


"why, Yu be very glad to, sit.” Nor could 
be help adding, i the soberest and moat 
detorential vole: If you're quite ure oud 
ike to take the vsk 


R, Oliver, H.. Marston ignored. that 
‘was already a any to the 
Get my coat” came back over his 


‘For the second time in six months Gil Her- 
rick wanted to laugh. This time he had to stop 
ft, 10 he climbed down hurriedly and bent 
iis head over the runabout and grinned, widely, 
instead. “Not that it was necessary for him to 
‘adjust anything about is machine, it was 
running perfectly. Te had tuned it up the day 
before in preparation for a gambler's chance, 

plan ended as successfully as it had 


“Teac | a 
never Jet his face, Those deeply etched lines 
Petar tetas 
i ‘of his flight 


MONEY MAKING OPPORTUNITIES SECTION 


FOREIGN 


PATENTS 


TRADE-MARKS -- DESIGNS 


MUNN & CO. 


PATENT ATTORNEYS 


Associated since 1846 with the Scientific American 


SCIENTIFIC AMERICAN BUILDING 
24 WEST 4cth STREET 
‘New York City 


SCIENTIFIC AMERICAN BUILDING 
Washington, D. C. 


TOWER BUILDING 
Chicago, Ill. 


HOBART BUILDING 
San Francisco, Cal. 


‘VAN NUYS BUILDING 
Los Angeles, Cal. 


Poe 


Books and Information on Patents 
and Trade-Marks By Request. 


Associates in all Foreign Countries. 


PATENTS 


Weenies 25 Navy Compe ectns Sater 


fae ADAM Fisher Mrc; Co. 
Leos te. 


es 


em : AGENTS! 


1000 NEEDED 


INVENTIONS! 


"Else 
chapter ost 


i 

‘teghanieal 

Rater Aarne Separate 

Se Tea More Nendod inventions: his book may 
ioe that 


Grenteal 


nine 


Will You ner 


‘Sf 
Show below and et 
“dieaiast prod mate 


SEE FOR YOURSELF WHY 


$75 $150 witx 
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for arena “tne 


eae aera 
mente 
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“There in not space in this short menmnge to go Into 
But knew thet evety sideawake, amiitows mas 
wil se ths posits * be 


lestion.. Territories are 
tie free Fria er 


Ore 3 oars 


Zt 
‘been 
employer. "Suits me. If Lean atk you who 
{you suspect, Ill get another man.” 


\T did it; the foreman calmed himself 


i eyes 
Jared prides "I'm the sa 
od you that's been in tha 
im talkin? 

‘sil Gi with tired amie 


's brag about the four, 
od how he had retorted by uflering Jim h 
davwings. “He sent the drawings on, in spite 
‘of protests from both men. Then work, work, 
itand day. “Another electric motor, 

1 longer line of shafting, more machive tools 
the banishment ‘of the ite lea 
erection of s two-room wing, for effce and 
cperiment room-—how bad be done i? I 
iti en ort ta = ne 

it came on = postal card, that (ron 
wi Florence. "Dearest Gil, I'm sorry, And 


=m fumed ‘spectacles 
whims lock picture 
javer, Then work with 8 
few vigor, tn see'a row of lathes and mailing 
im and dil press ine themaelves 
‘log one acetone ene the 
‘isleway on the other.” Runabouts taking 
shape, pearing ino ight cars after & 
teat by Waly and being ‘hy others, 
Mooey coming in-and going out faster, 


ONEY— His slender deposits were in- 


syment cheeks that 
accompanied ths Res ce tor tons Fame 
bouts inal. He had shipped two during the 


Ht month that followed, nod add the Sight 
Airafs that he attached to thee bills of dang. 
‘That had elped on the frst purchase of 
‘econdand machine tools, but besing 
iodies tranemison, wheels ties and mntat 
parts and meting » steadily growing pay all 
Pifbe ancient problem of working capa wat 
aring ham in the fae. 

“Then dim had come to town. 

tie Selieg Wet Hawehaw! Your 
re after big bugs like Winton: 
Tunbouts, Your boggy ain't sellin” ant you 
Know tt 

Scld ome to you, allright! You can't even 
send = fled to buy (Conia oma 71 
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(Continued from page 1 
it for you without Andrews and Morton writing 
me, aati Going fiat 

“Right you nre—in a factory right next door 
Unless vou want to sell me this pl 


Well, much obliged for the 


ravings, anyhow. T thought you was blu 
‘when you said you'd send emmy that's what T 
Yeas dain 

"Then Gil had summoned Mac and Wally. 
“Here's the—gentleman,” he informed then, 
« who tricked ie out of te four "There mo 
leak in ly this 
Tis name’ ie looking 


for the best men T've got to come to work for 
Nin. "ere they are, Hm the fio best men 
ve got, Maybe you'd like to dicker now.” 
Hut dim had had. letters from New York, 
from bankers of no little weight: Tim had told 
him 40 before he had stormed away’ from three 
Who jeered at hita; and when Gil went in 
search of foans the few men who permit 
re “very sorry indeed. 


Marston thinks of 
es, uncertain of demand, with 
ight manufueturers of 10 

them.” ° (Thanks, Jim.) 
ccount if you eare to bank 
Herrick Auto 
crated and with 
was staggering 


R. Oliver TH, Marston had been the 
fil quoted. President — 
i else—of the i or 

altar 


Tl tackle his 
light in his blue-gray eyes. 


had said with a battle 


** You'll tackle a terror,” had been the reply 
of young Robert Lega, the keen-faced, dat 
tye atime who ad handle his iorpo- 

Tes harder to crack than anyother 


AAR te thought le, won't 
stent ‘nd IT eam nudgs bio 
e'tuep of cree. ver wen aes ia 
tal Lec up te mele a snags Wing 

Ir ean get Min into a ruabout oncoe™ 


Relat a ee tht had 
sonitat te Fs” Gosenta 
to pay the pet of x Doabhing Thomas 
tay part ot Denting Thee 

wong 
om tie 


7 teaight out Jefferson. What time 
ease 
freeifteen. When ia your engagement? 
‘They were rolling aloug smithy 
Stureethirty” And f did want to run up 
tainute, ‘Men are working 


re 


beneath the weight of a curtly 


banker. 
Yeu 
is it 


tothe plant for, 
time today. 
‘You'll never make it even if you go straight. 
‘Takes me half an hour with my best horse.” 
MWe wel ey," and the sped mounted a 


‘The speed limit is 
tiles an hour in the city.” 

the banker took his eyes aay from 
the road and the (Continend om pave 178) 
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sky,” Gil worried, “but—" 
that bordered. the boulevard width of street 
wn to pass them more rapidly. 

Even so, they were behind time at the Fi 
Grounds, but Gil remembered to be a good 
host. "Now, if you'll tell me where your 
stable ie— 

“Never mind that! I want to watch his 
thing ruce.” 

THob Legg was there, pacing back and forth. 
“Late, of course!” he Jered. “Another one 
those breakslowns!™ and banker Marston 
hhad found a Kindred spirit. 

““Breakilown? I abould say. Ben all day 

fromt of my house,” said he, “Forty-five 

‘an hour! “Why, he didn’t goat a trot 


‘coming out here! 

nd Gil oked quite resigned. “Perhaps.” 
said he, “we can do a little better on the 
track. "Shall we tr? “And would you, mind 
acting as judge? You are 20 unbiased, Mr. 
Ne pe hesitated. 


"MAISON: Olive, Marton.” god 
praiuced. 4 handsome, gol st 

watch. “Standing start or fying?” a 

“its give htm all the help we can.” mid 

Mob Lege tolereniys "Sfake 2 ying start; 
Beattie at of tree beats” 

‘irealar track without banks 

fe ‘chen be thooght of 

tad 

‘he 


feame whiering back. 
two men and he was go 


‘hn airy gesture 
ma loud of dak 
‘The tint turns He mung wide, bis tear 
Crees skidding, and cat acrostZipt ‘the 
rewashed fence wa clos, then gine: be 
the bachtrth Ante ar He nae 
‘Soming in, bots hands. ripping the stering 

iar, hs engine cing wide open 
‘rom a hogy satinfed 

“Thats only thirty.” 


te bold the hel 
my curves shorter specu 
at number of stable men and boys who had 
fzathered at the rail. “Would one of you like 
to make some 

“Never mind.” _ Tt was Mr. Oliver It 
Marston himself! Stung by the jod of speed’ 


“Titgo.” 
By, Hersek shook his end» 
Tt's too dangerous. 
hold the inside wheels de 
spills that come: I don't— 
Bash! I've driven this track many a time; 
Tknow what you want. Get ready 
Down for a turn, then back again. 


‘Clone to the rail! Yow! 

‘This time # was 1-48—less than forty-five 
miles an bour but “faster than any trotter T 
ever drove!” And Jim Wendon had said 
Gil was dove! 

“Three men piled into a runabout for two 
after that, one of them completely forgetting 
the fact that he had come oat to sce a trotter 

twas he reminded 


*e 
SWFould sou mind if T stopped at the plant 
wise fie ay baci ead G 


‘Not at all; not at all. Fact, I'm curious to 
sce your place. I have a confession to make, 
Mr Herrick, is it?” said a bright-eyed old 
gentleman with dust in his white haie. “I've 
find a very great 
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Semen ot rama mite men 
Eaing ver machines moving Getwece 
the werkbeachen andthe treatise, Gears 
emuned, pulleys squeaked, hammers cinked, 
od Throop ll he mas ce he en 
Mingaceeg'” of & pas cosine exhavoting 
Speck. The ponqeat edo of bet cating 
Iafercant filled the ais the Boor beneath thelr 
feet polaed with the vibrant hfe of = prado 
fog oration "Mac" cei. 
Kiya the yard tuning up a motor cils| 
hop, achieved at the cost af night and dh 
tebe and wen 
Feat to se my, 
vowetal a titsone =" Ene! 
"Teo cylinders opponed, the engine that mad 
that socads bate elt to stanchions inthe 
tuom that could Be entered nly through the 
‘ice. Thats tring up close osx hurd 


sw engine? ‘Twice as 


theo her day, an it hardly moved. 
lake n great automobile for next year.” 
hen tiny reper to dre hia Woe, 
Mr. Oliver Tt.'Marsten had clinsbed into the 
runabout and Gil was eranking up, when be 
foaked down with white brows drawn into an 
inate fos 
< lok, here young man: theresa nigger in 
‘wowpile. Just how badly out of order was 
this mechan tag ?™ 
Gil span the erank and the motor chutfed 


Meer 
ate, 


aa they turned down an unpaved 
Street in the direetion of the banker's mansion, 
hhe turned twinkling eyes upon his guest and 
rade a true confess 


"They ruled 

along for another ‘block, ‘the banker's eyes 

bent’ upon the road. "There's a little knack 
it avoiding the ruts—get it?” 

‘Yes. Seems to do quite well. Al nost 

forty-five miles an hour... Hmem-mt 

Just how much is it you want to borrow?” 


es, gen et 
eet 
Da deer 
Diver H. Marston -arcepted "a. note and 


Ci ee Ste cc whee 
Mier Gu hed taken up promptly es de 
Seley ee 


‘tome stock—"say, ten shares on a gamble: 
maybe, there's something in’ these Infernal 
things"—and accepted a seat on the board of 
directors —"to sce that you dott 
of your treks me, Young man 
teak dove 

just the same, it was not pleasant to close 
down the shop. But there was nothi 
ido, both that year and the pext. Andrews 
fand "Morton had reduced their orders to 
thirty: Tinsley had cut histo ten. ‘Those, with 
six more than had been ordered by mail during 
the early summer, were all shipped oat bythe 
‘end of August, and there were parts for four 
tniore machines on hand.” No, the shop. mast 
teicose down. Bat even that brought te 


“Aiiter Herrick, Fl be takin’ no lay-off.” 
“But Mac, F 


—will start 
you on the 
Maicing Op- 


A 2c STAMP 


‘road to success. See Money 
portunities on pages 150 to 182. 


"That Jim Wenden an" all 
bout this business.” He 
(Continnad on page 174) 
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book telling of the success of oar 
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“Tm thinkin’ it’s 
to buy a leetle 


shout, the seat shop 
‘d—T'm want 
sic Shy, fiteen share 
“Why, Siac, it's—" 
be turnin’ me down,” groseled 
Mac. “This is not sudden, this; 
in’. An’ ye can give me haf-time, ti 
it's tough right now. But—ITl be wi 
stay an’ keep me eye on that st 
an’ that goes for me, too, 
‘Burns, the tow-head. “T'ean't buy no stock, 
‘but T ean work for—well, not nothin” exact 
except when I'm out 
take a darn sight less pay 


Marston. 
“Gee whia!” gasped Wally Burns, “The 


‘old boy's 


TiSiSS rfc that 1908 model 1 
built ling Gil teas, dewprowed yt ana 
estions trom Wally. For Wally hed become 
tobi ma, abd many ney that amier 
sd gone out to muccor the pioneer drives 
of Hernck runabouts It wax money’ well 
spent, for out of hi travels came this: No 
tatter how smoothly a machine may run i 
{he hands of a factory man, it will devel 


nurses his machine instinctively, the average 
‘owner does not. All he wants is something 
{that will run with the least ainount of trouble. 


ear eet 
ais 
oat cele 
ha bea eter 
Sn aay tee ae 
sree ioe ee ml re eats 
ii etn far 
ioe 
Aa 


be ht was ea 
ead of theo 


planetary transmission was used, 
[power was carried back to the axles 
with the same kind of chain, but there w 

‘of a friction 
‘and sold by a ma 
‘bad called several times 
that summer, replaced the former balls 


STEERING wheel was installed in. place 

‘of the bar, and it was so arranged that 
could be tilted forward when the driver 
entered his seat, on the right hand side. The 

teat improvement of all was the carburetor. 

fostead of being a plain mixing valve, with an 
elaborate ball-check suction system for the 
feed, this had a float in a chamber and a mo 
able needle valve. ‘The engine speed could thus 
be regulated with a throttle insted. of a 
spark lever. ‘The water cooling pipes were 
moved forward, summer driving having shown 
that insufficient cooling resulted whes they 
were under the floor hoards. ‘They ‘now hun 
below the forward ene of the dashboard, ad 
the coils were covered with fing, the better 
rauliate the heat from the water. And, 
heavier, a frame of bicycle tubing ™ 
structed 

‘This was the machine that maintained 
through two years, except for a change in the 
location of the engine. For the 1903 model the 


double opposed engine was moved forward and 
placed under a hood, whi ited the gas 
find water tanks to be built 


tinder the sex 
For it takes money to change » model, aad | 


the 1902 machine failed to move, too. G 
predicted it at the 1902 show. 

He was standing on the balcooy of the 
Madi Square Garden (Cotinaa = ee 23 | 
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Whirling Wheels 


(Continaed from page 176) 


looking over the exhibits and the crowd, and 
Andrews and Morton were standing beside 


him. ‘The crowd was indifferent, casual. And 
Gil, who never came to New York that he 


‘aren't here to buy.” 
‘That in the face of Reliability Run, fn- 
ished two months before, with eighty machines, 
Sity-four gas and the rest ‘seat, start 

away from Fifty-Ninth Street and Fi 

Avenue and nearly every one of them going 
the whole route; from New York to Buffalo in 


‘through rain and mod that splashed 
short-circuited many an ignition system, across 
Toowe bridges; but they nearly all finished, 


And peuple watched that parade; thousands 
of them, "They had tade'n holulay of the 
event, lining the roads to wateh, and even 
Serving fefreshmente fee of ‘charge to the 
drivers. They watched the changing of ties 
tires mere the biggest trouble those runpers 
had, “ey piled tofotunates ot of ditches 
geupt wo tif for some to negotiate. 
‘They cheered the at ones into the controls 
cach night. Now thst 
“Well, maybe they're lookern” said. Mor 
too. He’ was lea given to heights and depths 
than Andrews. Maybe so, but we'll gamble 
‘on finding fity next year who'll do comsething 
Rien ok And ae 
fet year. Oli, that was «show, that one 
10 diference there: tone 
tapects The pebic had waked tp. Buss bare 
- The public had wal 
bite, until you couldn't hear yourself think. 
Crowds, jaining the aisles, jostling the ex- 
hibits, hounding the exhibitors. Poor exhib- 
itors!” Answering questions all day long, 


hhurying up aod down the aisles with tive 
shadows txneath eyes that 


‘Talk, 
talk taal daylong ti tal all all 
night. Son ele contin davon 


‘The age of motors had dawned: the autorno- 
bile had arrived? 


The great Game of Speed—swiftest 
| and most amazing competition of in- 
dustry in history—is in full swing: Gil 
racing neck and neck with rival, 
Jim Wenden. Who will be the victor? 
Next month's installment will unfold 
the drama of this thrilling contest. 
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Treasures That Fall from the Sky 


Continued from poge 28) 


BUT st previous ideas as to haw big meteor. 
ites ought to be are rapidly fading in view 


cet 3 ve 
‘Aros "Aras tend bee‘iadesrbed by 
“Antoine Lacroix, of the Academy of Sciences 
‘of Pacis, as lying in a lonely spot among the 
dunes, covered by a desert plant called. sa, 
‘and roughly 100 meters long by 40 meters 
High. Analysis in Paris of specimens chipped 
dicate that it is truly a meteorite. 

“Hf,” Lacroix points out, “the dimensions 
tare correct, and there is no reason to doubt 
thems, this block of metal is by far the largest 
known meteorite.” 

Hie estimates its volume to be not less than 
100,000 cubic meters. An enormous bulk! It 


Strangely enough,” he replied, “o far at 
is surely ‘nobody ever has been Killed 
fr hit by a falling meteorite. But there have 


when a meteorite 
pounds plunged into the grounds clase to 
the wagon that he was splattered with diet. 


rg anv 

ails ball to have reed bs tore foe 
the sherif, Ulieving that enemies hidden is 
the woods were pelling hima 

burn, Ontario, fll 

between the porch ofa farmhouse and aa out= 
building, passing within eighteen inches of the 
porch, and thik over windows and 
fall” John Shieh, the farmer, was in the 
Troase with his family. Had there been a rods 
Alifterence, the meteorite would have strack 
the one squarely, and somebody might ave 
heen killed 


the year 188 


ighing’ about 40 
the rool and calling of the toon in which they 
were aleeping. Debris fell on thea, but they 
ere not tnjured. 

From auch instances, you can ace that it 
quite pomsible to be hit by a meteorite, Some- 
tie, Fev wi ape.” 

tis 2 popular notion that meteorites come 
to us intensely hot. ‘This is seldom, if ever, 


tex, The Colby, Wisconsin, meteorite which | 


imam eould harily bear the fel of it on his naked 
Flesh! 


IMILARLY, a meteorite which fell at 
Dhurmsaia, India, was 90 cold that people 
touched "it soon after. it fell, fairly 
{frost bite. 
Farrington, 


who 


“ost 


ted onthe surface, by atmospheric 
fiction, and if the conductivity ofthe materials 
i high, the entire meteorite may become quite 
‘warn. But meteorites attain a velocity of any 
There from eight to forty-five tiles & secon, 
ed aren our atmoophere only a few ssconds 
‘the ent iron the nut 

“picked up's ston tat fan the shower 
at Modoc, ‘Kanata, before anybody lee 
Saw it and while the ‘clues" were undisturbed 
T'souid ace" where the stone first hit, then 
Sounded etre, coming rer ‘he, ra 
vas tinderdry. A spark would have ignited it 
That it was not buened, nor even singed 

“Meteorites have fallen in haystacks and in 
‘barns full of iaflammaable materials. But there 
ino instance of fires so caused. 

Si ved Son She of Shelbare, hry 


after the fall of the meteorite that missed 
house 
fact. A 


¥ inches, and he mentioned a curious 
twas in the way, and the 
te pushed a burdock leaf bead. of it 
the ground. ‘The Jeaf was found ai 
inches underground, pressed aja 
face ofthe meteorite. Tt was not ev 


‘Curiously, there is noone part of the 
earth's murface "to which meteoriter seein 
‘ey ae found allover, 
the 


Specially attracted 
tind inthe tort diver setting. One 
Piss ay alc nd Son 
Found by miners in the ‘Klondive, was 
bred in ‘Pliocene strata millions of years 
‘his another was found in Adelie Land by the 
‘Australian Amtaretie Expedition on 
oer Renry's York Bolt iron tarts Yom, 
‘within fifteen degrees of the North Pole; and 
eles known eae from & 
ont under the Equator. 
chet up by hue, n= 
‘this country, at ona, 


liarities in composition. Th 
‘ay fsa tert oud in ‘Bruit have 
‘ore than the pice of platinum, and prob: 
ably the highest prie on record.” 


‘breaking of a drill at Meteor Crater if that 
Facident means what it is believed to mean, 
tone of these days, soon, an extra chapter will 
Ihave to be written in the history of meteorites 

Scientists declare 


Sept 600 feet in diameter hat i 
nearly twice the size of the geeat Chinguettt 
Irou ia the desert of Adtar, and its 


‘mpguabie thet the S27 ei 7 
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Burglar-Proof Home 
Easily Possible 


(Continued from page 5) 


stantial garage lock very fictive for two- 
Heal hinged doors is of Cinder type with x re 
‘alving fod that throws bolt ata or, celing 
‘or lintel and also at the center. Wheve garage 
hors are automatically operated by am cece 
dred ‘The mechanism 


‘out to safeguard garages, especially 
latter’ are adjacent or built into a dwelling 
Taterioe garage bolts or rods may’ he controlled 
from the inside of the house. One amateur in- 
ted a lock consisting of a 
pivoted at one end. 
‘ertical to the door ed 
nail of hich the head, 
‘crosswise, which the 


taken out cnused the bar to 
‘door edge, thus permitting 
to be opened. 


HE fewer outsiders or strangers enter, a 
hone the beter for its mfty Tretended 
messengers, cemen, meter men a 
teen cork nomediote theft or plan o atre 
raid. ‘The outside filler for an ice chest, if not 
fan automatic refrigerator, has varied. merit 
ieyond eliminating the lability of the human 
factor. ‘An electric meter can be installed ou 
side the house. ‘There is scope here for an opti 
fal device whereby such meters, Ineated in the 
‘cellar, may be read from the outside 
ralent perma never leaves jewelry of 
oney lying about or placed in a drawer with- 
in sight of visitors. 
Tt'is » common and hazardous American 
‘custom to leave most of the window shades up 
‘at night, whereby anyone outside ean see about 


by 

showing ouside, had 

Removing this’ nail 
‘ecured 


the doe 


by his ig 
ona. within. 
ouse will 


"The 
shades should be opaque, otherwise the out 


fice watcher obtains an excellent summary of | 


the occupants by their silhouettes 


ASMALL suaprit house 
temperment is often a better guardian 
than a large dog who is kept outside and is sub- 
ject to poison oF insidious cajolery through 
mate. 

“T keep a terrier downsta 
‘and a bulldog upstairs to take hold 
householder of experience. 

‘Shall we shoot the burglar? “Don 
advice of experts, on the ground that the aver- 
‘age citizen with a revolver is lucky if e cam hit 
‘any part of a human outline at a distance of 

feet. If we shoot, he shouts, and prob- 
y with damaging consequences, Let him 
take his oot and go in peace. A revolver is more 
fof a menace than a defense to the average 
Thome owner and has eaused many’ sad ace 


TE this doctrine of nonresistance seems to be 
common-sense, it may yet be questioned from 
the standpoint of national morale or morality 


fancestors, who were used tor defending their 
homes and themselves sgainet all coeners. ‘The 
‘argument that it does not pay to fight has been 


Sexepted even by 
‘hten demonstrated by the neutrality 


ingle robber, 

Make your house dificult to enter and prob- 
ably you will not have to solve the problem of 
safety versus the duty of a citizen. 
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with electro- 


“THERE a erecting politic and mal 
fects of present-day chemistry. The 
patient investigators of se country” create 
Posibiities in the way of economic Taw ma 
Tefal which urge their government to new 
Telationships with foreign countries. Some new 
Soft or tity may change the sol spect 
Stan entire 

Only yest ime_goer—the wood 

atilation,industry”in whieh is bound up, 

inthe United States alone, more than #100 
(00,000—has been dealt a body blow—by 
ttew syathetic alcohol called methanol 
‘cki-time varnish busines fering the hand 
fof a new competitor, a compound sf cellulose 
fn solvents which has risen fin the last couple 
ff pears to the point where it plays on the 
ftosk market. 

Paint makers are interested in a synthetic 
resin. New rest-resiting metals are in the 

market. ‘Thanks to the agricultural chemist, 
the rape growers are now able to make a syrup 
‘out of wrap raisins and stems. 

"An English chemist as been able to, get 
slocme from formaldehyde with. the ‘ultra: 
Siolet ray. "The sil sil, oF rayon, busi 
thes is growing amazingly. 

Aviatlon ei forthe. hemi werk in 
dealing. with hydrogen ga with, ant-kxoe 
tmotor forks, aged with various Kins of 50= 
tlled “dopes 

‘What we ean do today with Portland cement. 
in builling construction and in engineering it 
the result of thousands of years of esearch 
‘and experimentation, We, even. have. a hy= 
‘aulie coment that “seta” under water. 

‘Coal tar evntinves to furnish all of the ro- 
mance of the chemical rainbow, and many 
new colors, tints and shades are Binding thet 


experiments in research of other things. Case- 
| ny Trom skimmed milk 


tthe slaughterhouses and the fish wharves for 
| the taser glues and gelatines, 


HIE industrial chemist is enabling us to 
refrigerate, as scientifically as we have 
roasted and boiled. He. is protecting our 
ly from pollution, $0 that within 

de the death rate from typhoid in 

the United States has been reduced by more 


tha. seventy per cent. 
“The modern chemist tells us all about the 
compounacf rlementsin plant fonds and how, 
‘when the mi har been exhausted by to ce 
money plating of one cp an be re 
fertilizers supplying the missing cher 
inlets Wed miter rom hea 
Phosphores from other potas 
Salem, iron and sulphur frost mineral 
After our grain foods, we eat chiefly carbo- 
Inydrates: that is gar, starch, and cellos, 
and the number af diferent substances which 
eventually yield these carbobydmates H amnas- 
ing. With the help of the chemist, we are 
‘conkinually getting separ fom new’ averoe, 
Soe of te Intestcngcrdinary wood mands 
We-ould not long survive without certaa fer~ 
tmentations. We need them in our milly our 
Tioegsr, even cur bread. 


They’re Creating a New World 
(Cominued fom page 35 


Chemists discovered that we need in food 
certain. important chemical” substances, toe 
‘Sading a new one, since known ax stamina 

"When it comes to animal fea asa food, even 
thin goes back to agiclture str bas Then 
tre fave the problem not only af the anal 
Teod itself but of the by-products, which we 
ft from the stockyards.” Here the’ chemist 
does some really remarkable things. We use 
fot only the meat, but the akin of the animal, 
Wis fair and rise his horn snd ho. his 
Puerco Peoperatons’ wre fobrestsd 

Preparations are fabricate 
ato his glands. 

Not only is chemistry used in building up 
foods, bat it ia mod, important in detecting 
frauds and adeherationas We are rol 
Uy pure food an drug laws abd the Chemist i 
oar watchdog. 

‘ery often, nowadays, when the industrial 
chemist (or the physician for that matter) 
finds himself faced by an unusually pusaling 
Problem, he is apt tomy’ to himself “Eats get 
bug to help wx” 


“HERE is bug ready and able to help in 
‘most of our ‘problems, Hacilay, bac: 
teriaen, germ—whatever we may’ call hi 
the bug that works chemical changes may be 
very weful to tn if we really know how 
‘Soaimand his services"‘The industrial chemist 
has made this his business, Ifthe activites of 
ular bug are sometimes tent 
ist pre 
another which in beneie 
qr said to a manufacturer of a 
"Were you not et by the war 
Frith ig acetone plant on da, with 


‘bo rare 
Ye did not know what to do 
with it until a young chemist showed me how 
{to use the bucilus whieh turas eorn into butyl 
‘alcohol. “While the war was on, the armies 
needed! vast, amounts of acetone for making 
‘explosives. We reclaimed from the ocean vast 
‘quantities of Kelp, from which we extracted 
sete, Later, we me from cor. spliting 
tp the orn spirit nto a reat dea” of buts 
ol and a small quantity 


Inter we wed and te former we threw a 
hen entme peace, and noborly wanted acetone 
in such large quantitien. 


D 
‘Then a chemist suggested that we turn 
throw aay the acetone and use the ‘butyl 
aloohol. ‘The latter dries in a lacquer more 
‘lowly than the former, but just ax satialac- 
torly, im the end, if not more #0. So we re- 

sted our ideas. 

it was not until quite modern times that 
‘boat builders and those responsible for docks 
‘and wharves began to use certain paints oF 
varnishes to keep off marine borers, such a8 
rnaclesand theteredo. Nowadays, prnctically 
everything has a protective coat to "save the 
‘surface. 


TURING the last few yeas, great strides 
Dir ieenniaty thocaeniiet preter 
ing gic, ving eat for vai a Ie 
pee renreg reget 
a tbe Great Wario wetens and te fll ered 
fren te industry, We wil be ony fu to tay 
iar ule Alles Seve greatly slic wlan 
the wat by pits anh 
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What Lindbergh Found 


in His Mail Bag 


(Continsed from page 18) 


‘women than from men, Nearly as many came 
from youths as from adults. Girls wrote more 


than bos in ratio of about four to ane. Most 
writers put in their addresses; many, their 
Photographs 

‘One person out of five sent some sort of news- 


paper clipping. Nearly one letter in twenty 
Contained a poem about Lindbergh or dedicated 
to him. More thaa 5,000 


About 1 


so 901 


something foe the 
‘outstanding member of the family 

‘Next in number to the appeals for help came 
the business offers. T doubt if Lindbergh will 
ever know the extent of the promised fortunes 
(Of thowe offers. A conservative estimate by a 
wellknown banker is $0,000,000, 


[ORE than half this amount was covered 
ectly feasible moving picture con 
company offered him about 8500, 

‘doing the 


Close-ups of hi face when he first met the girl 
that appealed to hian, and at the moment he 
‘was pronounced her husband. For this unique 
pictorial study of emotion it was said he 
receive 81,000,000 

"The most amazing offer he received in 
rope was of 82,300,000 for a 
‘arvund the world. Perhaps the easiest mo 
hie could have made was a propo 

olved about forty minutes of i 

as to 


picture and tead his 


| Wight cross the Atlantic as p 


ress. He could have rade abo 

ting « talking machine concern make a 
record of his story in his own voice, the reading 
to be bracketed by the Marseillaise andthe 
Star Spangled Banner played by a big orches: 


INDBERGH knew of most of these entic. 
ing offers, but in every case he declined 
ciously but firmly. He seemed deter- 

ot only to devote himself to his chosen 
falling of aviation, but jealously to guard 

‘against the danger of cheapening either 

the achievement for whith the world 


them 


ere countless smaller offers of 

Typical among them 
‘ran an invitation to become m partner in the 
Speration of a chain of small stores. Asa 
Li'iniucement the man who made the er 
Sareed to Kt Lindbergh we his name on the 
tore windowst "You will ad mea good fellow 
{o deal with,” the man wrote as an added at 
traction. 


notes.” These were to be expected. Lindbergh 
is young, and famous, and good looking. He 
dissipate, He is 


Papers just after his arrival in Pars, this 

Irith the $25,000 Orteig prize which he 

hhas given him a cotnfortable fortune 
‘Many has been the match made by a chance 

letter. Youth is full of romance. Why 

the girls have written (Cunfinea! om maze 180} 


‘not you! Even if 
ight not, you've got 
to admit it's worth a try. 
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What Lindbergh Found 
in His Mail Bag 


(Contin from page 179) 
hatte how they felt? Most of us who had a 
to tere were linpressed 
ther cacenly and deeency.There warm Cs 
cheapness about them that one might expect in 
the circumstances. 
our looks and believe you would 
| like me"—" We might hit it aff; who can tell?” 
believe if you and I came to like one an- 
fother we might be just suited"—"Exeuse me 
for writing, and I shall expect to hear from you 
Tien yee ech ov Pra and nah 
‘were most of the messages, written 
| wholesome girls toa wholesome young man. 


[OW dl Slim feel about them? How does 
| EAD he regard the flood of love notes and pro- 
sof marriage? Well he never has sd. 


‘changed the subject. I fear, though, that the 


thoasandsof lovely soung wenenvatd eblerly 
‘ones, too-—ho ht Ue carts to him, yeni 
‘mong the vast throng of unanswered adairers. 
‘Of all the letters, however, the most interest- 
ing to me~and T’know they would have a 
peste to Lindbergh-—were the ones that told 
Shout new inventions. ‘True, many’ of them 
tmade wild claims that never coud be sub 
Bantiated; many were from obvious cranky, 
tnd many talked more about the milions of 


dollars promised in quick profits than about the 
Dracticability of the article. But the majority 
‘of them were of real and speciic interest, and, 


in those who wrote them 
T think these inventions thrilled many’ of us 
who were working on the Lindbergh mail, be- 
Cause they indicated what terrific and country 
‘wide energy is daily devoted to mechanical 
development. IY only one thoumadth of the 
inventions proposed to Lindbergh ultimately 
{tura out to be useful, transportation, communi 
cation, industry and hygiene in America will be 
‘evolutonized inthe next five ja 

Prominent among the creations which inven 
tors described to Slim applied to, aviation. 
Hndreds of young mea ‘devices for 
stabilizing an airplane so that it could not upset 
in fight. Most of them had developed some 
new form of wing or automatic control to 


parachutes were subeuted: parnchnje forthe 
Fines an wal on for pli Sed paatagecs 


NE mechanical genius wrote: “When 
‘you come to my town I want to show you 
anengine U have built that will run for tweaty~ 
four hours oa a gallon of fuel, and run strongly 
‘enough to pall your Spirit of St Louie 
{ice the speed jou made across the Atlantic. 
He only hinted at the chemistry of his mar- 
velous fuel and the mechanics of his super- 


“"ffhen thee were inventions that hed nothing 
remotely to do. with Lindbergh of aviation 
‘The fact that the fyer had been so resoareet 
tod ccna seme to Tantei, 
ius might be applied in 
Slim is scarcely horseman, yet a retired mart 
ne rite aking him on ent ina device 
Binple method of fing abot dai othe ext 
tr tarriage by meann of which the runaway 
‘imal could be bisted of the ground daring 


‘A large umber contained requests for aid 
| in petting “sure fire" perpetual mation 


A college professor (Cextinsn! en saz 18) 
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Make Your Own 
Radio Set 


Poruian Screxce Mowruty publishes re- 
liable blueprints of radio sets ‘These sets 
give excelent results and ean be made by 
Enyone who is handy with tools. 


One Tube Radio Set 
Blueprint No. 41—Price, 25 cents 
Describes a simple, one-tube regenerative 
receiver of the fixed coil type, The regener- 
ation is controlled by a variable condenser 
fand does not affect the wavelength adjust 
ment, Quality of reproduction ts excellent. 
bbecatise no audio frequency current. flows 
through the tickler coil, ‘The coil is hand 
‘wound and the rest of the parts can be of 

any standard make. 


‘Three-Sta 
Blueprint No. 
Describes a three-stage audio amplifier to 
beadidl wo one ube act of No, fo obtain 
loudspeaker results, Is equally useful wi 
any other standard ono-tube detec 
cuit. ‘Consists of one stage of transf 
‘coupling, followed by two stages of 1 
face coupling. Volume control simp 
{oes not affert quality of reproduction. 
blueprint does not describe a radio receiver 
itis simply an audio amplifier to be sed 
in connection ‘with a one-tube tadio. re= 


Amplifier 
Price, 25 cents 
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START to PLAY 
Very First Day! 


Extra Money, Host of Frieods, 
Loads of Fan Can Be Yours! 


Esrg es 
mere leis Re 


Tc vincan, 
Ritfederactad pts 


Nome 


A 2cSTAMP 
—will start you on the road to 
success. See Money Making Op- 
portunities on pages 150 to 182. 
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MONEY MAKING OPPORTUNITIES SECTION 


What Lindbergh Found 


in His Mail Bag 
(Contimsed from page 150) 
wrote that he thought Lindbergh might be in- 
terested in helping him perfect a gun whi 
‘would snk any battleship inthe world with one 
U read at least three proposals that Lind- 
bergh join in an attempt to reach the moon by | 


18 rocket shot from the earth. There was one 
plan to communicate with Mars. Other plans 
outlined to the flyer were for making gold 
from sea water and diamonds from carbon, aud 
for finding buried treasus 

A “biologist 


"the writer earnestly went on, 
“than yourself for the first human experiment 
Af you will sit down and talk with me you will 
sce that the idea is not nearly so fantastic as it 
‘sounds. 

T thiak that would appeal to Slim more than 


athe wher! 
Tis 
Ove wen "s brand-new cotaeriting device 
olay secret, Cleo La 

rut wil tar out eal terdalr ile qui 
than the eye can fll 

An extraordinary mumber of letters fered 
into Lindbergh. ‘Many peopleapparety b= 

ce mle dan bul 


rere not a few vague but palpably 
onest achemes for getting rich quick 


us his mass of parcel pont included every 
sort of article from safety razors to spare tres, 
tnost of which were sent with the hope, be 
‘ould endorse them. ‘There were man” gilt 
as cakes, hats, jewelry. hndker: 


A oiumber af private kymnasiuans and phys 
cal instructors wrote eloquently” aout the 
Strain he would be under and suggested courses 
‘of exercisen, some fre, some at varying costs 
It would take volumes 
ial 
ined briefly here, represent merely” a cross 
section of what will lng be the greatest postal 
‘onde in medera times, the Best exaeple 
im pret frat by 0 splendid 


What Do We Talk About ? 


HAT we talk about was made the 
"recent payehological study. by 
. Caroey Laos, of Wesleyan Univer 
‘Standing for many hours on stret corners in 
New York, Columbus, O.. and Landen, Eng: 
land he listened im on hundreds of conver: 


nde 
‘American men, he finds, tall 
scives chiefly” about mone, 


‘ond. business: 
American women, about men, clothing, them: 
selves, and other women. 

English men and woven do much the same. 
But there is this difference—that. while an 


American man talke sports or shop to a 
woman, the Englishman converses” about 
clothes, or himself. Tn shott, the 
wan adapts his conversation to the 
woman, sthile the American woman interests 
herself in the man's affairs, and he eneotirages 
her to do so. 
‘Conversation in London, Dr. Landis finds, 
eral mote Varied than that of America's 


| street 


ja he 


WhyDont You 
Use This Fasy 
Shorthand? 


It Is Helping 
Thousands in 
Every Walk of Life 

VERYWHERE 


hear people 
out this "aman 


‘you 
talking 
short 


thousands in every 

activity are using 
wexees 

iy. 


eld 
it Bus 
perso 


‘Professional 
en and women, lawyers, 
Physicians, writers, clergy. 


ntudents 
praise. 
Tt is « boon ‘to young 
people unt starting: thet 
business carcers, Just & 
Ute spare time. af, home 
its one for a stenogeaphic 
position. Hiven experienced 
slonagrapbere ae giving ep their old ays. 
toms for this newer one, 


Speedwrilin: 


You write this modern 
shorthand as easily as you 


write longhaod. You Use 
the same letters of the ale 
phabet you have been so 


eustomed to writing all 
your life, ‘There it 10 
Vesiouy memorizing of pak 
sling. signa and symbo 
earning Speedwriting. No 
practice is required to write 
Mt for your hand is al- 
ready trained to write the 
Ietters of the alphabet. 
You can quickly acquire 
speed of 80 to. 120 words 
per minute with pen or 
Pencil; you ean use Speed: 
‘on the typewriter 
the rato. of 200 
‘per minute. 


Send for This 
Free Book 
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Get in on the Ground 
Floor of ELECTRIC 
REFRIGERATION 


cen the fortunes that are bees 


Back-Seat Driving 
Real Peril 


(Continued from pave 68) 


car really does require the undivided attention 
ol the party doing the job. Something tay 
eer Suppose, for instance, you 


‘combination in these d 
“That's the Kind 
ted 
“Gis, “but just lok at the 
things that can happen. Suppose 
‘your bead is turned halfway round to atch a 
‘Femark by someone on the back seat. At that 
particular instant a front tire decides to blow 
‘out. Maybe you'll get your attention back 
in time to keep the car from plunging into the 
ditch and maybe you won't. 


HEN there's always a chance of a car 
coming. ont of a aide Toad that” you 
dicn't se. of perhaps a kid on a bicycle. What 
chance would you have? 
"According tothe nerve expert, it takes the 
average mau, about '» tenth of & second: to 
tract fo any Kind of s atimules. That means 
that at leat tenth of u second goes by 
tetween the instant your eyes tell you that 
you ought to put oa. the: brakes and the 
Taree i peut oly lg ty mas 
bee ‘you're only gong thirty 
thou, the car travels near nite feet during 
{he time that Wt taken you ta realize that yout 
should put on the brake and it goes afew fect, 
tnore before you get Une trae of 
“With « lnndiep lke that you can’t afford 
to let your attention be divered while youre 
driving 
"Maybe you're Hight, on paper at lat 
Jeo conmecied somarhat safeetically, 
Jou caA' mabe we beleve that every fellow 
Thav's driving n car ought to ait there with his 
Nance ripping the wheel lke grim death ad 
bis eyes glued to the rod. ‘What fan would 
| there be i driving?” 
fou don't pet me at all.” Gus replied 
dient of the de Bat he 
driver ought to consider deving his main jo 
ieep tat thought inthe front of his heed at 
Fen, Of cre ithe tl th tar 
Desengers, ind o with 
EF Es bala thet iow’ camcentreted oa driving. 
there's oo hare done, bul i i distracts his 
dat all be certainly ought to cut it out 
Pepe Li Seems to me that drivers ought to, keep 
mies their feet om the pedals all the time,” Joe 
‘A Complete, Practical, siggested. 
‘Electrical Education | 
SOUNDS. good,” replied Gus, “but yo 
tant doit unless you operate ‘the 
throttle by means ofthe coniral on the steering 
wil Yow can't ory wal have ou ot 
the accelerator pedal and the brake pedal at 
the same time abd if you keep your fost on the 
the tote by hand the 
‘et into trouble unless 
ee mh unr ith tat ay of dene 
ings. Tn a adden emergency yout are Hikely 
to fem oa the beaks wuboet ‘cing the 
throttle and the drive shat or some othe part 
thay ive way under the strain 
faybe youre right.” Joc agreed. “And 
now that you've added mental treatment 
Your, Eat “of secomplisheents, how abo 
Terking op sone way to Unrow ecareato xy 
writer developing beck sat driving 
Tendencies, tot 


ie cera eng. orb ine te 
iteariyin the game. 


NOW is the Time! 


LEARNED IN tie Lioqote: port 6 


MONTHS {aisles 


3 


Spec 


Suggestive of the mythical unicorn of 
carly’ tradition, a fourfooted creature with 
‘single spiked horn, was a freak deer recently 
‘Gbecrved at Youemite Valley National Park. 
in Yoremite, Calif. Otherwise like normal 
deer, this young buck had a single curious hora 

jecting through the roof of its upper jaw | 
Enifay between its nose and eyes. 


‘end me FILEE, with no blienioas, move deta 
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‘Do You Mak Make 
in ENGLISH 


pe een re 


site theyamow ences akin th tment 
ae eh 


erie ireet ae Boee 


‘Sherwin Gody School of English 
1810 Searle Building, Rochester, N. Y. 


wRLEAPEASIE™ De Hor wh 


Think of it! [You can now get 
' Genuine Underwood for only $3 
down and small monthly payments. 
‘Special FREE TRIAL Ofter 


Secures i 
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MAGNIFICENT TONE~SUPER SELECTIVE~POWERFUL DISTANCE GETTER 


or Battery Set! Big aisereents 


r= 


nt 
y 


your Mirace set friends 
ADIO CORPORATION, Cincinnati,O. 
BEAUTIFULLY ILLUSTRATED 


‘Without obligation, send fre catalogue, AMAZING SPECIAL OFFER, testimony 
of neatby Mirae waar 


ADDRESS 
© This seat on « radio, toot or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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The Thrill of a Life-time!.... 
Always Ready ~ Always Right 


NO EXCUSES — NO BATTERIES — NO ACIDS 
NO MAKESHIFTS — NO WATER — NO TROUBLE 


$175 oo ‘The New AC Tubes and scientifically developed circuit allow 


you to merely 

PLETE : A , 

DY TO plug in your light socket and listen 
‘The cabinet, panelled entirely of genuine mahogany,contains 
a large cone speaker mounted on a Baffle Board, which is 


placed in a remarkably resonant tone chamber, rendering 
exceptionally fine tone quality and “true-to-life” reproduction. 


Are toe temeteter ERESHMAN 
Mlecrie Mig. Co. and Amerie Tol & Tol Co R 
aad fe Segeentent: Terms FRE ERPIEcS 


CHAS. FRESHMAN CO. Inc., Freshman Building, New York 


© This seal on a radio, tool or oil burner 


signifies the approval of the INSTITUTE OF STANDARDS. See pate 6. 


“IT got the idea from 
Florenz Ziegfeld” 


Behind the scenes at the Ziegfeld Theatre 
Gladys Glad is remarking to Flo Kennedy 
Between acts of the Follies. 


Florenz Ziegfeld, 
famous 
theatrical 
producer, 
writes: 

As the prod 
Follies’ 
portant i is for my stars 
times. Several years ago, when I first began to smoke 
Lucky Strikes, I noticed that my voice remained un- 
irritated after a most strenuous time directing re- 
hearsals. I passed this information on to my stars 
and now we are all agreed: Lucky Strike is a de- 
lighful smoke and most assuredly protects thewoice, 
eliminating any coughing, which often interrupts & 

perfect performance.” 


The Ziegfeld 


You, too, will find that Lucky 
Strikes are mild and mellow— 
the finest cigarettes you ever 
smoked, made of the finest 
Turkish and domestic tobaccos, 
properly aged and blended with 
great skill, and there is an extra 
process—“‘It’s toasted”’—no 
harshness, not a bit of bite. 


“It’s toasted” 


No Throat Irritation-No Cough. 


which other vacwen 
tuber are rated 


ee 


Louk for this mark 
on every Radistr 


RADIO CORPORATION 


MADE 


OF 


From time to time 
other tubes will be offered 
to youas being “as good as 
Radiotrons,” sometimes 
at a lower price. Which 
proves that the Radiotron 
is the acknowledged 
standard in performance. 


‘The American people have used millions of Radiocrons 
in the last five years. Is it reasonable to suppose that 
imitators could give you Radiotron quality for che 
‘same money? 


BY THE MAKERS OF THE 


AMERICA - NEW YORK + 


CHICAGO - 


Don't nsenew tubes 
with old ones 


with old ones. 
To keep your te 
imumreprodycing 


Py 
Teast once a year, 


RCA Radiotron 


RADIOLA 


SAN FRANCISCO 


